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PANEL PROCEEDI NGS

(The neeting was called to order at 8:25
a. m, Tuesday, Novenber 7, 2000.
DR. SOX: | would like to wel cone everyone
to this neeting of the Medi care Coverage Advi sory
Commttee Executive Conmittee. M nane is Harold Sox
and | amchair of the commttee. To ny right is
Dr. Robert Brook, who is the vice chair of the
committee. W are going to start off with
I ntroductions, and when you introduce yourself, |
woul d |li ke you also to state if you have any
conflicts of interest so that we will all know about
them And what you need to comment on, | guess this
Is at your table, is whether you have any direct
i ndustry financial investnents, whether you have any
consulting fee arrangenents with any FDG PET rel ated
supplier or corporation, and whether your institution
has any significant support froma source of FDG PET.
So wth that as a request, Al an, would you pl ease
start?

DR. GARBER | am Alan Garber of the
Departnent of Veterans Affairs and Stanford
University. | have no conflicts of interest.

DR. FERGUSON:. John Ferguson, now a
private consultant, former director of the NIH

consensus program | am a neurol ogi st and have no
conflict of interest.
DR, FEIGAL: | amEllen Feigal. | ama

medi cal oncol ogi st and deputy director of the

Di vi si on of Cancer Treatnent and Di agnosis at the
Nati onal Cancer Institute. | have no conflicts.
DR. SOX: Before you go on, can everybody

here okay, or is it just nme that's having trouble



9 heari ng? Whoever's in charge of AV, could you crank
10 it up a bit please? Go ahead, Linda.

11 DR. BERGTHOLD: | am Linda Bergthold. |

12 amw th the Center for Health Policy at Stanford

13 University and | have no conflicts, and I'mthe

14  consumer representative.

15 DR, HELZLSOUER: |'m Kat hy Hel zl souer an

16 epi dem ol ogi st and nedi cal oncol ogi st fromthe

17 departnment of epidem ol ogy at the Johns Hopkins

18 School of Public Health. No conflicts of interest.

19 DR FRANCIS: [I'mLeslie Francis. |I'm

20 prof essor of |aw and professor of philosophy at the
21 University of Uah, and I have no conflicts.

22 DR. CERQUERI A: Manuel Cerqueria. | ama

23 cardi ol ogi st and nucl ear nedi ci ne physician at

24 Georgetown Hospital. | ama nmenber of the diagnostic
25 i magi ng panel. | have no conflicts.
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1 DR. DAVIS: |I'm Ron Davis, a preventive

2 medi ci ne physician at the Henry Ford Health Systemin
3 Detroit. | have no conflicts. | amnot aware of any
4 relationship that ny institution, the Henry Ford

5 Health System m ght have with the FDG PET industry,
6
7
8
9

so if it does have any such relationships, I am not

aware of them

DR. PAPATHEOFANI'S: | am Frank

Papat heofanis, | amat the University of California
10 at San Diego. |I'malso a nuclear nedicine physician,

11 and | chair the diagnostic inmaging panel. | w sh our
12 institution had rel ationships with the FDG PET

13 | ndustry.

14 M5. RICHNER: | am Randel Ri chner, from

15 Boston Scientific, and as far as | know, we don't

16 make PET or anything associated wth that.

17 DR. BROOK: Robert Brook, from UCLA and

18 fromRand. The only conflict that | have is that two
19 of the speakers are also from UCLA.

20 DR. SOX. M nane is Harold Sox. [|I'ma

21 general internist and chair of the Departnent of

22 Medi cine at Dartrmouth. | don't have any conflicts
23 and PET has not nade its way into rural Anerica yet.
24 DR. TUNIS: |'m Sean Tunis, | amthe

25 di rector of the Coverage and Anal ysis G oup at HCFA
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M5. CONRAD: Good norning. |'m Constance
Conrad, | amthe executive secondary of this
committee.

DR. SOX: Ckay. | have a few brief

opening remarks to try to set the stage for today.
Today, the Executive Conmittee convenes to eval uate
t he evi dence about several applications of a

di agnostic test, PET. This is not the usual function
of the executive conmttee. That function is
ordinarily reserved for the panels, and specifically
t he i magi ng panel.

In preparation for this neeting, we have,

we, and | say principally Alan Garber and nyself,
have devel oped gui delines for eval uating evidence
about diagnostic tests, and in the fullness of tineg,

we will add these guidelines to the interim
gui delines that we approved earlier this year. W
wi Il use these guidelines today to evaluate two and

possi bly three applications of PET scanning,

col orectal cancer managenent, the differenti al

di agnosi s of denentia, and |ung cancer diagnosis and
st agi ng.

Qur purpose today is threefold. First,

it's to advise HCFA on the quality of the evidence
and the magnitude of the effect size for these

applications of PET scanning. Secondly, it's to give
our new gui delines for evaluating diagnostic tests a
wor kout, with the expectation that during the course
of the day and afterwards we will refine them and
they will then be available for use by the diagnostic
test panel, the inmaging panel, and particularly by
HCFA staff as it considers other application of PET
scanning. The third purpose, if we can, is to render
an opi ni on about whether concl usions about PET are
readily generalizable to other cancers and to ot her
uses of tests besides the ones that we will consider
t oday.

So, are there any questions fromthe panel

or comrents before we get started? Al an.

DR. GARBER  Yes, Hal, thank you. | just

wanted to nmention to the Executive Commttee nenbers



t hat these guidelines for evaluating diagnostic tests
have not undergone review by either the Executive
Comm ttee or the subcommttee of the Executive
Commttee that is charged with making revisions to
the existing interimguidelines and as such | think
that Hal and | intended what we've witten to really
be a starting point for our discussions today. No
one shoul d have the inpression that we believe these
are in final formin any sense, and | think it would

be appropriate for the panelists to express any

di sagreenents they m ght have or any changes t hat
they think m ght be appropriate in the docunent that
has been distributed to you.

DR. SOX: | would just |like to underscore

that. Fromthe | ong range point of view, the nost

| nportant purpose of this neeting is to give these
gui delines a workout, to refine them even though we
have an urgent short-term goal o acconplish as well.
Bob?

DR. BROOK: When are we going to do that?

Do we have two minutes to just tal k about a couple
maj or issues with this paper?

DR. SOX: Well, the plan, if you can wait

a bit, the plan is to hear fromDr. Phel ps about PET
scanning. Then I'mgoing to go over our framework

for evaluating diagnostic tests, and then we'll have
a full hour to discuss that.
DR. BROOK: | just wondered since what |

-- are the panelists, are the people aware of what
this docunent is, have they seen it? Since we're
eval uati ng what they're doing, have they seen the
docunent that they are going to be eval uated on?
DR. TUNIS: The docunent was just posted

about a week ago on the web. Dr. Phelps, | believe
got a copy of it a week or less ago. It has only
been drafted in the last 10 to 14 days.

DR. BROOK: | nean, | think there is a

phi | osophi cal statenent in this docunent that's going
to be difficult to deal with, and | don't know when
you want to get into that.

DR. SOX: Let's get into it after | get a



chance to lay out the framework, so everybody wll be
on the sanme page, if that's okay. Any other comrents
from panelists?

In that case, the next itemon the agenda

Is to hear from M chael Phel ps, who will discuss the
sci ence and bi ol ogy of PET scans.

DR. BERGITHOLD: Hal, could you introduce

the two people who just cane, and have them do their
conflicts before we start?

DR. SOX: OCh, I'msorry.

DR. MAVES: | apologize. 1'mDr. M chael

Maves, | amthe president of the Consuner Healthcare
Products Association, and | have no conflicts with
regard to PET.

DR. SOX: Bob?

DR. MJURRAY: Robert Murray, technical

director of clinical |aboratories at Advocate
Heal t hcare. | have no conflict of interest on the

itenms that are noted on the conflict of interest

st at enment .

DR. JOHNSON. Joe Johnson, chiropractic

practice, no conflict of interest.

DR. SOX: Thank you. Anything el se before

we hear from Dr. Phel ps? Thank you.

DR. PHELPS: Thank you very nuch.

DR. SOX: Sir, would you introduce

yoursel f and give your affiliation please.

DR. PHELPS. | am M ke Phelps, | amfrom

UCLA. [I'mthe chairman of nol ecul ar nedi cal

phar macol ogy and the director of the nol ecul ar gene
institute and al so the | aboratory for structural

bi ol ogy and nol ecul ar nedi ci ne.

So before I begin, I would like to tell a

qui ck story before we have to get very serious about
all the things you have to do today. So the story is
about three people who were riding in a car. In the
back is a cardiologist and a mcrobiologist; in the
front is a chemst. They stop at a light and a guy
junps in the back seat and puts a gun to the head of
t he cardi ol ogi st, and he says tell ne what you do and
why it's so inportant that | shouldn't shoot you.
The guy says well, I'ma cardiologist and | save the
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| i ves of people who have heart attacks, and bam the

guy shoots him So he puts the gun to the head of

t he nol ecul ar bi ol ogi st and he says tell ne what you
do and why it's so inportant | shouldn't shoot you,

at which point the chem st in the front seat says,
for God's sake, shoot nme first. And the guy says,
why the hell should I do that? He says man, | cannot
stand to hear another story about how great nol ecul ar
bi ol ogy i s.

(Laughter.)

So nol ecular biology is great, it is

changing the world we live in. There are 20 genones
t hat are being sequenced out and it is comng forward
with nmedicine to formthe new nol ecul ar nedi ci ne.

And part of what I wll show you today is in fact,

nol ecul ar i magi ng technology is a part of that new
novenent. So if | could have the slides and the
lights of f?

Unfortunately I'mgoing to have to nake

the lights a little bit dark so you can see this, so
let's begin with just the principles of PET. It is a
nol ecul ar i magi ng techni que, so we take nol ecules, in
fact we can't forman i nage w thout nol ecules, we'll

| abel that with a positron emtter of oxygen 15,
nitrogen 13, carbol atinmer fluorine 18. These

| sotopes will emt a positron that will nove a short

di stance, annihilate the two photons that are emtted
back to back, and we use that unique property for the
detection of opposing detectors that will register
about 20 to 40 mllion of those electronic

conbi nati ons simultaneously, and then we reconstruct
the image. In these nolecules they are injected

i ntravenously, diffused throughout the entire body,
and then participate in the process that they mmc.
This particular nolecule is the one that

we are going to talk about today, deoxyglucose. It
was originally devel oped actually at WAshi ngt on
University by the Coreys, a husband and wife team

t hey both won the Nobel prize, and they had devel oped
deoxygl ucose as a bi ochem cal assay for glucose
metabolism And in fact, there has been about 25



years of work on this particul ar nol ecul e,

deoxygl ucose. And not only was it used for a

bi ochem cal assay, but Lou Sakal off at NI H devel oped
it with carbon 14 as an autoradi ographi c techni que
whi ch becane the standard throughout the world for

| magi ng gl ucose netabolismin animals with

aut or adi ogr aphy.

You can see an exanple of the inmage. This

I s a tonographic image, which is typical of the
studies that are perfornmed with PET. They can either

be to an organ or to the entire body, and this is a

| ongi t udi nal tonographic section, it's about five
mllimeters thick, it's a woman that had a previous
resection ovarian cancer, and you can see the glucose
metabolismin the brain, the arns, and al so the
heart, and then recurrence of her disease bilaterally
in the lungs. So this is the general type of assays
that we use for various types of conpounds that we
use, but in every case there's going to be a nolecule
that will originate from bi ochem stry, biology of the
phar maceutical industry.

Here you see two exanples, and this is

where the general concept is used.

Fl uor odeoxygl ucose conpetes with glucose for the
transport sites within the tissue, and then

hexacar nase needs to be phosphorylated to the

6- phosphate form and that is not a substrate for
further reaction, so it's retained in the cells so
that a map now i s provided of glucose netabolism

t hr oughout the body.

Here you see a patient with non-small cell

| ung carci noma. The coronal and sagittal

| ongi tudi nal sections, you see the tunor here as high
gl ycolysis. So the trapped gul cose-6 phosphate now
represents the glycolysis throughout the body. The

conmpound below is another analog of, it's a
thymdine, it's a fluorodeoxythymdine so it's

anot her deoxy analog, and in fact canme froma group
of conpounds that were devel oped either to assay DNA
replication of cell proliferation, or to

t herapeutically treat it. The nost popul ar version
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of that is AZT.

In this case, the fluorodeoxythym di ne,

t hough, is used as a biological assay, DNA
replication, and here you see the full body

di stribution, the replication throughout the body in
t hat sane patient, so you see the tunor has high
replication and high netabolism And these are the
general types of assays that are devel oped.

Now, when we do the studies, these are

tracer studies, so the anount that is injected ends
up producing a nass in the tissue, it's in piconoles
or nanonol es or phenonol es that you program so
they're tracer |levels w thout disturbance of the

bi ol ogi cal processes.

Now, just for a mnute |ooking at glucose

nmet abol i sm wi th deoxygl ucose, the entonol ogy of
cancer cells has been known for about 50 years now.
As neopl astic degeneration occurs, glycolysis is
anplified about 19 to 30 fold because the Creb cycle

Is lost in the progressive degeneration of neopl asns,
and in addition, glucose is actually used as a carbon
skel eton for the DNA and RNA synthesis. So, there's
a very high anplification of glycolysis that allows
us to identify the tunors away fromother tissue, and
to see small | esions.

But just |ooking at how general this

principle is, cancer biologists have established this
as a fundanental issue in neoplastic degeneration.

But just |ooking at sonme exanples of different
primary netastatic di sease, here you see an ovari an
carci nona as you saw before with netastases of the

| ynphatic systemin the |ower |eft quadrant, prostate
cancer netastasis in the | ynph nodes and al so the

| ung, Hodgkin's |ynphoma with | esions throughout the
body in the skeletal and soft tissue, breast cancer
with an 11-mllinmeter |esion and behind that, a
7-mllinmeter lesion in the primary breast, axillary

| esions, lung cancer, primary netastasis in the |ynph
nodes, nel anoma | esions throughout the soft tissue,
indicating that in fact also in patients, we confirm
what we see in cancer biology, that this is a general
generic process for neoplastic |esions.
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But you're not going to be able to see the
| esi ons here, but -- actually, can we turn down the

lights a little bit nore, is that possible? So one
of the inportant aspects in cancer with PET is the
fact that we can | ook at the entire body in one
singl e procedure, so we can go in and inspect every
organ system and exam ne for the primary di sease and
al so netastasis throughout the body.

Here you see an exanple of a woman with

breast cancer where the primary lesion is seen here,
one of the primary lesions in this breast. Although
you can't see it, sone very small lesions in the
axillary |ynph nodes, and also in the internal
mam |l ary, and another primary lesion in the opposite
breast. But also in the liver, the |ynph nodes and
it lung an throughout the bone. So in a single
procedure, we can quickly sort through all the organ
systens, and identification of asynptomatic di sease
IS a routine issue in exam nations wth PET.

Now with that issue in mnd, | want to

rai se just a question about early di sease and show
you sone exanples that disease can be identified from
a bi ol ogical perspective many years before even
synptons occur. So, there were studies perforned on
synptomatic Al zheinmer's patients in which cases the
Cls and MRs were normal, and it was well established
that PET could accurately identify the nmetabolic

abnormalities of Alzheimer's and in fact, the other
organi c denentias. And here you see a classic
exanpl e of hyponetabolismin the tenporal cortex, the
normal MR, conpared to the normal HMX control, and
the netabolic deficits extend fromthis |evel at the
tenporal cortex up into the parietal cortex.

Now, we wanted to show in fact that we

could identify disease |ong before the synptons
occur. Stages were conpensatory responses and
reserves were being used to conpensate for an error
of disease. So we went to a genetic disorder, the
cl assic one of a hereditary dom nant disorder is
Huntington's di sease, so we studied patients for 15
years. It's a study by John Mazziota, and it was



publ i shed in the New Engl and Journal of Medi cine.
Sonme of these patients had a normal study

of metabolismin the caudic putanen that was the site
of the expression of the hereditary di sease, and we
had known that fromstudies in patients that were
synptomatic. But in these asynptonatic patients,
sonme of them al so had netabolic deficits in the
caudi ¢ putanmen and in fact the distribution of them
was clearly and accurately correlated to nendelian
predi ctions of who carried the bad gene. Now these
patients had every psychol ogi cal and neurol ogi cal

exam that you can inagine to show that they were
asynptonmatic, but over the course of 15 years, every
patient that went on to express synptons, it was
preceded by a tine where there was sone netabolic
deficit in the brain, and that was the case for every
patient. And in fact, the |ongitudinal nature of the
study showed that we could identify the netabolic
deficits about seven years before synptons occurred.
In a simlar way in famlial Al zheiner's,

by Gary Small in papers that were published in JAVA
New Engl and Journal of Medicine and Proceedi ngs of

t he National Acadeny of Sciences, also showed in

Al zheiner's that the netabolic deficit as shown in
this patient in the parietal cortex, is shown here,
and these early abnormalities actually tend to occur
unilaterally and then with tinme spread to a bil ateral
distribution. And in fact in this study, which was
correlated to the occurrence of APCE, it was shown
that the netabolic deficits were occurring or could
be detected about five years before synptons

occurr ed.

Now in a simlar way, noving to the heart,

gl ucose had been known to be a protective substrate
in ischemc tissue, and that was used to identify
patients who woul d benefit fromrevascul ari zation

fromthose who had not. An exanple of that is shown
here in a patient who has a left anterior descending
coronary artery occlusion, in a superior and a

m dl evel cross-section to the heart. This is
nmyocardi al bl ood flow that can be either inmaged with



anmonia or ribilliun, both of which are FDA approved.
And you see the blood flow deficit here in the
anterior wall, but |ooking over to the glucose

net abol i sm you see that that area is in fact, that
there is an acceleration of glucose netabolismin
that area that's ATP efficient, or is sufficient at
produci ng ATP in oxygen |[imted states. So this is
what was called a m smatch.

And it would predict that a patient woul d

benefit fromrevascul ari zation, as opposed to
patients that had a match where there was a fl ow and
nmet abol i sm were both reduced, and the patient would
not benefit fromrevascul arization. You can see,
this patient has a very |low ejection fraction, about
hal f the normal value, and there's akinesis in the
anterior wall. So this patient was taken to
angi opl asty. You see three days later, the flow has
returned, glucose netabolismis fairly nornal

t hroughout the left ventricle, but the akinesis in
the ejection fraction are still |ow

Now from basi ¢ bi ochem cal studies we knew

that during this tinme was the tine where restoration
of cellular functions and nenbrane potentials were

t aki ng pl ace before the heart could return to work.
At seven days, you see that blood flow and gl ucose
met abol i sm now are normal and the injection fraction
and the wall notion are also normal. So this becane
actually a gold standard for predicting which
patients would benefit fromrevascul arization. This
wi || be discussed by Janshid Maddahi | ater.

In this article, the first article of this

was al so published in the New Engl and Journal of

Medi cine by Jan Tillisch and Hank Schul berg and their
col | eagues.

Now in the last segnent, | just want to

| ook at the question that Dr. Sox brought up in the
begi nni ng, conparing different classes of tests, and
we will break theminto biological and anatom cal,
and we will | ook at sonme of the fundanental issues
bet ween these two tests. And of course, we should
al ways keep in mnd that disease is a biological
process.



23 Now, the principles of anatom cal versus
24 bi ol ogi cal inmagi ng, anatom cal imaging, x-ray filns,
25 CT, MR and so forth, have enpirical relationships to
. 00024

1 the detection of disease. Now that's not bad, that's
2 just the way it is, and that's fine. There is no

3 fundanental relationship between electron density

4 with x-rays or CT, or hydrogen density with MR and

5 di sease.

6 In a biological test with PET, there has

7 been a fundanental basis fromover 80 years of

8 bi ochem stry and bi ol ogy that nornmal organ function

9 and their failure in disease, so that's well

10 established in the basic sciences. This was also a
11 part of the basis for FDA s broad approval of FDG PET
12 along with a literature based eval uation of the

13 clinical research, and Dr. Love will go through that
14 t oday.

15 PET nol ecul ar energy probes cone from

16 bi ochem stry and bi ol ogy and the pharnmaceuti cal

17 sciences. This also provides a natural link to the
18 bi ol ogy of disease, as well as between nol ecul ar

19 di agnostics and nol ecul ar therapeutics; that is, we
20 don't actually devel op the nol ecul ar energy probes.
21 That is done and their proven principle occurs in
22 basi ¢ bi ochem stry, biology and the pharnmaceuti cal
23 sci ences.
24 Sonme facts about glucose netabolismin
25 FDG  d ucose netabolismis critical to proper cell

1 function. 95 percent of ATP for cerebral function

2 comes from glucose netabolism so it provides an

3 excel l ent way to assess the functional or netabolic

4 status of the brain. ducose netabolismis

5 protective in ischemc tissue. This is well

6 established in biochemstry. | showed you an exanple
7 in the heart, but other tissues have al so been shown.
8 d ucose netabolismincreased 19 to 25 fold

9 I n cancer; that's what we tal ked about. FDG neasures
10 gl ucose netabolism well established in biochem stry
11 and also the PET literature. You can differentiate
12 mal i gnant from benign tissue. It's a fairly
13 straightforward evaluation with PET, where it's not
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1

2
3
4

wi t h anat om cal approaches. About 20 to 40 of

bi opsies in the lung, and 68 percent in the breast
are benign. Wile there are sone indications
enpirically in differentiation between nalignant and
benign, it is a difficult process, with anatomn cal

t echni ques.

You can differentiate nmalignant tissue

from adenous, necrotic and scar tissue. This is an
I ssue in primary di sease, netastasis, but also in
recurrence and therapeutic evaluation. Differentiate
reversible fromirreversible tissue, as we talked
about. Detect early disease, even asynptomatic

di sease, w thout detectable anatom cal changes. W
know t hat nost di seases go on for many years before
they actually becone synptomatic, so the biological
nat ure of di sease exists for years.

Now, the |ast slide sinply shows you a way

to | ook at a broader context of PET. W have

devel oped not only in the clinical systens but al so
little systens that sit on bench tops, and we use
themto study mce as a part of the genetic
revolution to engi neer disease in, nmammualian di sease
into mce, to study it in terns of its biological
nature and al so therapeutics, and | don't have tine
to go through this, but this is an exanple of an
approach with PET to nmeasure gene expression, the

| maged gene expression quantitatively in the |iving
nouse, so to bring the genone to life.

Here you see a study in which we have

transferred a gene into the liver of a nouse with an
adeno virus, and then we use a technique called the
PET recorder gene, PET recorder probe, to actually

| mage gene expression in a living nouse. So here the
genes have been transferred into the liver for the
adeno virus, the PET recorder genes and therapeutic
genes, and then any tine we want we just inject a PET
recorder probe to image the gene expression. 1In he

control study there is no reporter gene so there is
no gene expression to image. Two days after we gave
he virus, you see gene expression throughout the
liver; four days it's decline and by two weeks it has



di sappeared because the virus has term nated the
transfer. But just to illustrate that there are many
di fferent probes that are being devel oped for cell
comruni cation, synthetic processes, netabolism and
all the way down to the | evel of gene expression.
Thank you very nuch.

DR. SOX: Thank you very nmuch, Dr. Phel ps.

Does anybody on the panel w sh to address any
guestions to Dr. Phel ps before we proceed?

DR. TUNIS: Just one question, Mke. Are

there -- you nentioned in one of the slides towards
the end that the PET imaging is good at

di sti ngui shing malignant tissue from adenous tissue
and other differentiations. Are there any sorts of

ti ssue nornmal or pathol ogical for which PET has
greater difficulty in terns of differentiating

bet ween mal i gnant tissue and nonmal i gnant tissue?

DR. PHELPS: Yes, there are sone

nonmal i gnant inflammtory processes that in sone

I nstances do have a hi gh glucose netabolism so there
is a false positive rate, it's fairly small, but it's

real .

DR. SOX: Bob?

DR. BROOK: M ke, can you give us sone

basic facts that are not in our material about how
many PET scanners there are now in the United States,
about how many total patients have undergone them
have there been any studies on the reliability of
multiple readers in different centers reading these

i mages at all in terns of what's going on, and are
nost of these people now on sone protocol or
research, or is a lot of it being done routinely?
Just put us into sone context in the year 2000 of
what is going on at the nonent.

DR. PHELPS: Ckay. There are about 800

PET scanners in the world and they are about 50
percent in Anerica. There are over two mllion
studi es that have been perforned. The shift over the
| ast five years has gone fromresearch to clinical
servi ce, and has spread throughout hospitals and
clinics to nore routine base. There are educati onal
prograns in nost of the major universities to educate



the general practitioner. And if you |ook at sone of
the clinical trials, for exanple in sone of the
publications, as Gary Small will nention, we actually
do the evaluations with well trained physicians and

then we take a very short tine, train naive
physi ci ans, and have them al so read the studies, and
t he concordance is about 90 percent. So, the studies
are actually quite easy to read, because the contrast
Is so highin the |esions. Wat was the other?

DR. BROOK: One last question. The

aver age exam takes about how |l ong to do?

DR. PHELPS: It varies. Fromthe brain,

about ten mnutes; to the whol e body, depends on now
people will either do an entire body or will go down
to below the pelvis, so those studies take 30 m nutes
to 45 mnutes, with sone of the systens an hour for

t he whol e body.

DR. SOX: Any other questions? Well, in

t hat case, the next itemon the agenda is the

di scussion of the evaluation of the framework for

eval uati ng diagnostic tests. And what | will do is
to sunmarize what is in the material that you shoul d
have received on Friday prior to your review of the
data on PET scanning. | thought what | would do
actually is to go through, kind of stop after each
transparency and have a chance to discuss it, so that
per haps we can sort of conflate the presentation and
di scussi on together, and then of course there will be
nore tinme at the end.

So Conni e, or sonebody, can |I ask sonebody

to show t hese transparenci es? Does anybody have a

| aser pointer that | can use?

DR. PHELPS: Yeah, here.

DR. SOX: Thank you.

Well, we want these guidelines for

eval uating diagnostic tests to fit into the framework
t hat we devel oped for evaluating other technol ogies
and therefore, our basic questionis, is the evidence
adequate to conclude that the use of the test wll
lead to a clinically significant inprovenent in

heal th outcones as conpared with the use of either
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establ i shed tests or nothing.

Now, ideally, we would, the form of

evi dence that we woul d have woul d be a random zed
trial in which patients are assigned either to get
the test under consideration or the established
tests. And then these patients would be foll owed

t hrough for a period of tine to all ow outcone events
to accunul ate, and then you woul d conpare the
frequency of outcone events in the two groups. There
are relatively few studies of this type. The best
exanpl e certainly are the eight or nine random zed
trials of screeni ng manmmogr aphy whi ch have been done
over the past 40 years involving probably 40 or

50, 000 wonren overall .

And -- but we don't have very many

exanpl es of that and so what we do know about

di agnostic tests is nostly their test performnce,
how accurately they detect patients with di sease and
how frequently they have fal se positive results

I ndi cating di sease in people who don't really have
it. So that's the informati on we have about tests,
and the challenge for MCAC panels is to see if we can
infer effects on health outconmes from what we know
about test performance, so it's a nuch |ess

strai ghtforward problem Any questions about this
one before we go on? Ellen?

DR. FEIGAL: Yes. | have a question about

what you nean by health outcones. Wat | would |ike
to be clear is, does the panel think there is
intrinsic value in having an accurate di agnosis
regardl ess of what the treatnent options are? |
mean, we don't have to discuss that now, but | think
that's an issue to raise.

DR. SOX: Yeah. Many people would

classify that as an internedi ate outcone that nay or
may not be linked to an outcone that really nmakes a
difference in terns of the patient's sense of well
being or their enotional well being. Anybody el se

like to coment? Alan, you helped ne on this, so |
want you to be -- | don't want to be -- |'m supposed
to be the chair, not an advocate here of this.



DR. GARBER Ellen's question is a very

| nportant one and | think that fromny point of view
anyway and | amonly speaking for nyself, that health
outconmes may not be limted to sonmething |like effects
on nortality or even nmeasured norbidity, it's a

br oader sense of well being. So in ny own opinion,
we shoul d have an expansive view of what constitutes
a health outcone, but once we have that view, the
test should be denonstrated to inprove that set of
heal t h out cones.

DR. SOX: So for exanple, a sense of

enotional well being after having an accurate

di agnosi s could be a health outcone, if you could
measure it. Bob?

DR. BROOK: |I'mjust wondering how we got

into this box of the wording of that first item |
think the first question that we need to answer with
a diagnostic test, is there evidence adequate to
conclude that the use of the diagnostic test leads to
t he sane accuracy as the previous material s that

al ready are here? 1In other words, we have been

excl uded from covering costs or any of these kinds of

guestions under the stuff that we have been dealing
with. I'mnot sure that, the initial question ought
to be a very sinple straightforward one, is there
enough evidence that this is a reasonable alternative
to what exists now in the diagnostic processing of

di agnostic testing? So that, | nean, we would |ike
to know the answer, or | would |like to know the
answer to the question you raised, but for the

pur pose of this panel, we're mssing the first
priority, which is, is there evidence here that you
know, this is at | east as good as what you got and,
in terns of what's going on, in terns of accuracy.
Then | would like to make it formally

known that in ternms of health outcones, | think

t hi ngs such as the reliability of the -- the ability
to transport the test into the community versus in
the | aboratory is extraordinarily inportant in that
kind of question. And also, the conveni ence and the
ease that the patient -- is this a test that is nore
confortable to the patient? So if we have two tests
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that were basically equivalent in terns of diagnostic
accuracy, not even tal king about outcone, and one,
the patient just had to appear and sonebody used that
| aser pointer and got the answer, which we are going
to get to sooner or |ater, and another that you had

to open themup, and even if they produced the sane

| ong-term outcone, | would view that as a significant
br eakt hr ough.
So, I'mnot sure that the phrasing of this

guestion is the way that we ought to have it.

DR. SOX: Well, just one comment on the

poi nt about eval uation of effect size, our interim
guidelines first ask, is the evidence adequate to
concl ude anyt hing about the effect size, and then we
have a hierarchy of effect sizes that go all the way
from breakt hrough down to causes danage, and it woul d
seemto nme that hierarchy woul d enbrace sonet hi ng

t hat doesn't really change heal t h outcones.

DR, BROOK: |I'mnot disagreeing with that,

but | would |ove the first question to be asked in an
unbi ased way.

DR. FEIGAL: | would second that.

DR. BROOK: | think HCFA needs to know

what we feel about the evidence that exists there
fromthe -- first and forenost, you got sonething out
there, it may cost a trillion dollars. W' ve been
told not to consider noney, but as far as we can
tell, if it's safe, it's effective as anything out

t here, and we ought to say that |oud and clear as the
first coonment. W may then say | ook, there's no

evidence to say this is better than, or used in
conbination it's better than, or any of these kind of
t hi ngs, but there needs to be an a priori statenent
made here about sonething that relates to the first
priority that hey, you know, it's a reasonable
alternative.

DR. SOX: Well, maybe one way to frane it

Is, is the evidence adequate to reliably neasure
effect size, and then the second step in the process
s, what's the size of the effect. Al an?

DR. GARBER Well, I'mnot certain that |
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under stand Bob's question, but | believe that if you
go on further in the docunent, that is the question
that's asked. And nmaybe it would be helpful if you
went through the entire docunent and we have

di scussion at that point, just to insure that we
don't qui bble over points that m ght cone later in

t he docunent.

DR. BROOK: I'msorry, Alan, | don't

believe this is a quibble. | wll shut up, but if
you | ook at the phrasing of question one, |'ve read
this docunent carefully. [In question one, question
two, we are tal ki ng about eval uating di agnostic --
the things that are bold, | always | ook at bold

things first, and the bold things are all reflecting

sonet hing better than, significant inprovenents. And
| agree by the way, | nmean | would agree that those
are the right questions to ask. But that's not the
m ssion we were charged with when sonebody stepped
forward to us and said you know, we can't consi der
costs, you can't consider these kinds of issues. 1In
t hat case, we ought to becone true to the m ssion,
and the mssionis really, the first issueis, iIs

t here enough evidence out there that this is
reasonabl e for people to use, it's safe, it's
effective, it looks like it's as good as anything
else. 1Is the evidence for this about the sane as it
was for other tests |i ke CAT scans and MRI's, and
where are we in that continuun? W need to answer

t hat question before we can then take -- | think we
ought to answer the question, one of the two, and I

| ove the docunment, but | think we have to answer t hat
a priori question.

DR. GARBER Well, Bob, let ne ask you a

guestion. The first subquestion under the bold face,
and this is initalics, not bold faces, is the

evi dence adequate to determ ne that the use of the
test provides nore accurate diagnostic informtion?

| s your point that it should instead ask, provides at
| east as good as?

DR. BROCK: Yes.
DR. FEl GAL: Exactly.



DR. BROOK: That's it. | nean, the tenor

of the docunent is technically superb.

DR. GARBER Ckay. Now Il'd like to

suggest that we put that there. This question wll
be dealt with, however, also in the classification of
effect size, as Hal was alluding to. It is intended
to be part of the main interimguidelines docunent
whi ch has the seven categories of effect size, so you
can assign it to either -- if the evidence is
adequate, then you can assign it to a category that
says equal effectiveness, or greater than or |ess
than with sone other benefits, and so on, as you were
al luding to before.

So that woul d change question one, that

the test provides diagnostic information that is at

| east as accurate as standard alternatives, or words
to that effect.

DR. FEIGAL: O offers sone other

advant age.

DR. BROOK: The reason I'msaying this is

that when | read the TEC assessnents report, they
conpared it to a gold standard as opposed to the use
of other technology, and I was a little bit -- and

there was no statenent that | could see in how the
sensitivity and specificity of this was simlar to or
better than existing nodalities, and it was all
phrased in better than and in terns of gold
standards, at least as | read through these things.
And | just wondered if we should at |east point out
that we want an answer to the first question first.
It's not sufficient, but I1'd |ike to see us neke a
statenment regarding the answer to that first

guesti on.

DR. GARBER Well, Bob, let nme just point

out that the rewording, which in principle I

appreci ate, does have practical inplications. And
one issue is, to prove at |east as good as, that
neans it is sufficient to prove that it is no worse,
at least in ny estimation, and if you have a series
of small studies that are inadequately powered and
fromthemyou cannot conclude that it's any worse,
does that constitute adequate evidence or is that not
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adequat e evi dence? (Cbviously, underpowered is a

val ue judgnent.

DR. BROOK: | believe that we ought to

answer the first question first and it nmay be as good
as, better, because there really is evidence, it nay
be good as, because we can say that the studies are

bad in both cases, but | think we ought to answer the
first question first, because that's to ne a very

| nportant question. Now, is that the right policy,
|"mnot going to get into a policy debate because
that's not our consideration. But what this tells ne
is the only thing we are going to address is whet her,
the maj or enphasis is on whether we get a better
outcone. The outcone nay be no good because there's
no therapy, the outcone nmay be no good because once
you do it, the radiologist has to turn it over to ne
the internist, and | screw up with the results.

There is a |ot of reasons why the outcones are

al l owed to be | ousy.

| really want to know the answer to the

first question, given the evidence of why we have CAT
scans and x-rays and MRIs and all those other things
that we do, spiral CTs and everything el se, the
guestion is, is this as good as an alternative, is it
reasonabl e for a reasonable man to conclude that this
I s as good as anything, as good as the other
alternatives that currently exist? That's the first
guestion. W then can ask whether it inproves
significant outcones, we can ask about the evidence,
we can ask about the conpound, you know, prior
posterior probabilities, we can go into all of that,

but we ought to cone clean on the first question.

DR GARBER | would like to nake a

suggestion, since we're | eaping ahead a bit here in

t he docunent, but one point to nake is that if we
change the wording this way, | think there should be
a cl ear understandi ng that adequate evi dence neans
based on sufficiently large and well designed studies
to concl ude whether or not two tests are at | east
equal ones, or whether the newtest is better. So
there is a clear idea that there should be an



11 adequat e evi dence based and technically speaking, the
12 adequacy of the evidence base is much nore difficult
13 of an issue when you're trying to assess equi val ence
14 t han when you're trying to assess superiority. But
15 it should be incunbent upon the panels to nake the

16 judgnent that they are well designed studies of

17 adequate size to be able to draw concl usi ons about

18 whether the two technol ogies are at | east equal in

19 accuracy.

20 DR, SOX: Ckay. Sonebody -- | got a fair

21 nunber of nods when sonebody suggested that | just

22 crank through the talk, and so why don't | go ahead
23 and do that, and then we can cone back and kind of go
24 through it piece by piece. That way everybody,

25 particularly everybody in the audi ence who hasn't

1 seen this can see where we're comng from Ellen?
2 DR. HELZSQUER:  Yeah, just one question of
3 process. This is the first tinme | think it has been
4 brought up that these have been publicly aired and
5 this is the first tinme that this framewrk has been
6 publicly aired. It's alittle bit of an unusual
7 circunmstance in that we're setting the framework on
8 the sane day that we're eval uating an application.
9 It's unusual. But regardless, that's howit's being
10 set up. So ny next issue after raising that
11 probl ematic issue is of process. |If HCFA or if this
12 panel decides that this franmework is worthwhile to
13 use, does it just get adopted or does it go out for
14 public comment to the technol ogy devel opers, or to
15 patients who m ght be the subjects of this diagnostic
16 test? Maybe Sean or sonebody from HCFA coul d just
17 answer that question.
18 DR TUNIS: Yes. This framework is a
19 pi ece of the interimguidelines for evaluating
20 ef fectiveness that are bei ng devel oped, have been
21 under devel opnent for the use of a coverage advisory
22 commttee. And as you know, Ellen, the coverage
23 advi sory commttee is advisory to HCFA on coverage
24 deci sions, so the entire process today in terns of
25 what the panel does or doesn't do in regards to the
. 00042
1 framework, or in fact even applying the framework to



t he coupl e of case studies that we nay be able to get
to this afternoon, that whole thing is sort of
advisory to HCFA in terns of westling with the

cover age deci sion around PET.

What you raise in ternms of whether or not

this woul d be subject to public comment, et cetera,
there is a process separate fromthis which you al so
know about where we're devel opi ng the process of
devel opi ng or predevel oping the coverage criteria for
Medi care coverage which will be done through a

regul atory process and with a proposed regul ation,

et cetera. The information we get here fromthe MCAC
obviously will be closely tied in terns of us saying,
you know, they will be covering the sane sort of
territory, but the terns of Medicare's criteria for
maki ng coverage decisions, that's a separate process
that will go through a regul atory process, and there
will be opportunity for public coment, et cetera.

So the franework we're tal king about here is for the
pur poses of the process of the coverage advisory
commttee only. Does that answer your question.

DR, HELZSOQUER  Sort of. And I wll try

to talk into the m crophone here. | guess what | was
getting at is FDA has gui dance docunents, so that the

peopl e who are submtting applications know in
advance what the rul es of engagenent are, and that's
sort of the process |I'mbringing up, are these

gui dances, are these guidelines going to be sonething
that is broadcast?

DR. SOX: Wwell, you know, we're doing this

because there is a lot of intense effort, interest in
this process, and we're doing our best with a
situation that is not the usual process for this
organi zation. The interimguidelines we have already
devel oped have been out on the web, we have got
public comment. These have been on the web for a
little while and we will revise them and put them out
again for public comment, so there will be a | ot of
opportunity for people to give input. Does that deal
Wi th your questions?

DR. HELZSOUER: Yes.

DR. SOX: Thank you. Ckay, so |'m going
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to go ahead now and go to the next transparency

pl ease.

So, the first questionis, and I wll try

to edit here to reflect the earlier discussion. |Is
t he evi dence adequate to neasure accurately the use
of the test on health outconmes? | think that's

really what we're talking about. So the first step

in that process is to evaluate the quality of the
studies and test performance to find out whether the
nmeasurenents of sensitivity and specificity are valid
or whether they are biased, and if they're biased, to
try to decide in what direction they are biased.
There is a -- many individuals have

devel oped gui delines for evaluating the quality of
studies f diagnostic test performance and for the

pur poses of this docunent, | summarized five of them
by noting first the characteristics of the ideal
study, and then the characteristics of the study that
we all too often find in the literature, and then to
show the direction of the effect of the studies that
we actually get on what the ideal study would show.
So the next please.

So first of all, study subjects should be

consecutive patients seen in a typical clinical
setting with a chief conplaint or with a well defined
clinical problem Very often the study subjects

i nstead of being consecutive patients are patients
who were sel ected because they had the reference
test, and by choosing only people that have the
reference test and ignoring people who are, who have
a negative result on the index test which is the test
under study, you can overestimte sensitivity and

underestimate specificity.

A second criterion is that everybody,

which is related to the first, everybody who --

| deal |y, everybody who gets the index test should

al so get the reference test, but what all too often
happens is that patients with negative results on the
I ndex test don't get the reference test. 1In the

| deal study, the person who interprets the index test
is blinded to all other clinical information so that



he or she doesn't, in the situation where it's a
close call, doesn't tend to nake the call in the

di rection suggested by the other clinical data. What
of ten happens is that the person who interprets the

I ndex test knows the clinical history and often the
results of the reference test, and that tends to
overestimte the correl ati on between the reference
test and the index test, and overestimate sensitivity
and specificity. Next please.

And then the converse of that is the

person who interprets the reference test should not
be aware of all other information and the reality is
that frequently they are not, and that has the sane
effect. Then on to the next transparency pl ease.
Finally, the reference test should be a

val id neasure of the disease state but in reality,

the reference test neasures the disease state itself

I nstead of being, reflecting the deeper truth of the
situation. So, for exanple a coronary arteriography
Is the gold standard for studies of exercise testing.
It really doesn't neasure coronary ischema, which is
the critical disease state that you're trying to
defect. So, let's go on.

So, the step two in the process of

evaluating the ability of the test to detect disease
and di scrimnate between patients with and w t hout

di sease is to evaluate the extent to which the test
under consideration, the index test, correctly
identifies patients that the conparison test fails to
identify as diseased, and that's clearly pertinent in
PET because as Dr. Phel ps pointed out, its basis is
bi ol ogi cal rather than anatom c, basis for detection.
So, one point would be if the sensitivity

of the index test is substantially greater than the
conparison test, it clearly identifies patients that
the conparative test fails to identify as di seased.
However, sonetines the sensitivity of the index test
can be simlar to that of the conparison test, or in
principle, even |ower that the conparison test, but
it can still identify patients that the conparison
test fails to identify as diseased. And so if two



O©CoO~NOOTPA~,WN PP

tests have simlar test performance, then you have to
| ook carefully to see if the two tests conpl enent
each ot her.

The best way to denonstrate the

conpl enmentary function of two tests is to do both
tests and then the reference standard, and then to

di splay the results of the test under consideration
in patients with a positive result on the one hand
and a negative result on the other, on the conparison
test. So that you can actually look at the ability
of the index test to pick up people that are negative
on the conparison test, and that's shown on the next
sl i de.

So what we would like to have is a table

like this that shows test one results positive, test
one results negative, as the two maj or columms, and
then within that the results of the reference test,
and then test two results are the rows. Now if test
two picks up patients that test one fails to pick up,
then A-prinme will be greater than zero and therefore,
the sensitivity of test two in patients who are test
one negative wll be greater than zero, A over
A-prinme. In that case we can conclude that test two
Is conplentary to the conparison test, it picks up
patients that the conparison test does not pick up.

Next pl ease.

Now we nove on to the next part of the

eval uation. Qur second major question is, if the
test in fact has inproved accuracy, is the evidence
adequate to conclude that the i nproved accuracy wl |
| ead to better health outcones, or as we would
reframe it after our early discussion, is the

evi dence adequate to make concl usi ons about the
effect of the inproved accuracy on heal th outcones,
and then we woul d characterize the magnitude of that
effect.

M5. RI CHNER: That's fi ne.

DR SOX: Better?

M5. RICHNER  Yes.

DR. SOX: Ckay, good. So, to determn ne

whether a difference in test accuracy would lead to
differences in health outcones, the panels may find



the follow ng steps useful. First, to calculate the
post-test probability of disease, that is, the
probability of disease after the test is done, and

t hen secondly, to evaluate the potential inpact of
differences in post-test probability on the
managenent of the patient.

An exanple of that is shown in the next

transparency, which is just a little bit too big, but

what we have on the horizontal axis is the post-test
probability of disease and on the -- correction -- on
the horizontal axis is the prior probability of

di sease, and on the vertical axis is the post-test
probability of disease. And the data used to

cal cul ate each point on these curves is base theorem
whi ch requires pretest probability and sensitivity of
specificity of the test.

So for exanple, here we have a situation

where we have two tests, CT scan represented by the
snooth |ines, and PET scan related by the |lines that
connect the dots. So for exanple, let's inmagine that
the pretest probability of |ynph node netastasis was
70 percent; after a negative result on CAT scan, CT
scan, the probability of having positive |ynph nodes
woul d be over 50 percent, whereas the probability of
havi ng positive |ynph nodes after a negative PET scan
woul d be about 30 percent, so that's quite a |arge
difference in probability of disease. The question
is, is that difference in probability of disease
likely to alter managenent strategies in a way that
woul d actually inprove health out cones.

Specifically in this circunstance where

you're trying to decide whether or not to do to a

t horacotony for lung cancer and you're using the PET

scan, a negative PET scan to tell you that there
aren't |ynph nodes there that have malignancy in
them and therefore it's reasonable to go ahead and
do a thoracotony, one m ght reasonably ask well, if
the pretest probability of |ynph nodes was 70
percent, would you do a thoracotony on a patient who
had a 30 percent chance of having malignancy in the
| ynph nodes. O alternatively, would you do anot her



test |i ke nedia stenoscopy before going for

t horacotony. So that's how the post-test probability
of di sease can be related to managenent deci sions

t hat thensel ves can affect health outcones.

So the two questions we could ask are,

first, does the test under consideration raise or

| oner the probability of a disease to an extent that
s useful in decision making? And it could be that
one test would be a |lot better than another but
still, the post-test probability would not be | ow
enough to alter nmanagenent strategies. And then
secondly, does the post-test probability of the two
tests differ to a clinically inportant degree? So,
let's go on.

Step two, intrying to estimate, trying to

infer the effect of differences in test performance
on health outcones is to evaluate the potenti al

| npact of the difference in post-test probability on
managenent and health outcones. So a test result is
likely to i nprove heal th outcones under these

ci rcunmstances, when it distinguishes, when the test
di sti ngui shes very well between patients with di sease
and those who do not have di sease and al so, when the
test is effective in patients with the di sease, or
the treatment does not benefit patients who do not
have the di sease. Under those circunstances, it
coul d be very useful to distinguish clearly between
patients who don't have di sease and t hose who do.

It could result in inproved health

outcones if the treatnment did not benefit patients
wi t hout the disease, and it would not, it could also
be useful if the treatnent posed significant risk to
the patient so that it's very inportant to avoid
unnecessary treatnment and therefore, to clearly

di sti ngui sh between patients with and w t hout

di sease. Anything el se?

So, just to summarize where we have cone

from first in evaluating, trying to evaluate the
effect of diagnostic tests on health outcones, you
shoul d start by seeking high quality studies that
provi de direct evidence that test results inprove, or
that test results affect health outcones, and then



neasure the effect of that size as conpared with the
established tests, to characterize the degree to

whi ch the test under consideration really adds to
what we have.

If there is no high quality direct

evi dence, as there will not be for nobst diagnostic
tests, then you have to evaluate the indirect

evi dence, first deciding whet her studies of test
accuracy are sufficiently free of bias to neasure
test performance accurately, and to be able to
conpare it with the established test. And then
second, to evaluate the potential inpact of

di fferences in accuracy on health outcones, first by
evaluating the effect of effect of test accuracy on
post-test probability and second, decidi ng whet her
changes in patient nanagenent that could lead to

i nproved health outcones are likely to occur as a
result of the test results.

So, that's the framework that we have

devel oped and that we will be in the process of
trying out today and trying to inprove it as we have
already tried to do. So, why don't we just start by,
in terns of trying to frame the di scussion, why don't
we go back to the second transparency, and we w ||
put that up and discuss that.

First, any overarching coments before we
kind of go through it piece by piece?
DR. PHELPS: Harold, could | ask a

guestion?
DR SOX: Pl ease.
DR PHELPS: | would |ike the commttee

also in their deliberations to | ook at sonething that
we struggled with with HCFA and that is, when we | ook
at the broader indications and uses, we had tried to
figure out where do you draw the line, and we al so

| ooked just fundanentally, if you start with a cl ean
pi ece of paper, if you had enpirical tests, you know,
t he bias would be you should do them i ndication by

I ndi cation because it is an enpirical issue. As
opposed to, if you had a broad biol ogical or
fundanental basis, then the question is how nany



17 I ndi cati ons would you have to look at to try and

18 realize three or four broader indications. So, |'d
19 |i ke to ask also that the Commttee consider that.
20 DR. SOX: Thank you, Dr. Phelps. W

21 understand that part of our process, or part of our
22 charge today is to try to advise HCFA whether it is
23 reasonable to generalize froma few applications of
24 PET scanning to all applications of PET scanni ng and
25 to all cancers, so that is part of our task.

1 So, first step, evaluate the quality of

2 t he studi es of diagnostic tests, and | think it's

3 inplicit that any evidence report shoul d address

4 t hese maj or characteristics of a high quality study
5 of diagnostic test. Any comments on this one?

6 DR. FRANCIS: Wiere do you put in

7 guestions about disconfort, what it's |like to have

8 the test perforned, all those sorts of issues? Were
9 do you put in things like risks?

10 DR. SOX: This would be a logical place to

11 do that, to look to see if the studies comment on

12 t hat issue. Al an?

13 DR. GARBER Well, maybe | can refrane

14 that question a little bit and ask a question of the
15 Executive Commttee. The anended version that we

16 have of this question is basically, is it at |east as
17 accurate as sone alternative, and if the test is not
18 at | east as accurate, the Executive Commttee has to
19 ask the question, would you still want soneone to go
20 t hrough this process if it were clearly not as
21 accurate, yet it provided sone other benefits that
22 could be quantified, which is what Kathy was
23 referring to, that is, nore confortable, in sone
24 ot her way nore advantageous when conpared to the
25 standard tests.
. 00055

DR. SOX: Well, our hierarchy of effect

size includes sone things that are, as | recall, are
perhaps a little bit |ess effective than the
establ i shed technol ogy but have sone ot her advantage
that m ght nmake them preferable for sone patients.
DR. GARBER  This question -- no, no,
that's right, but you may not get to question two if

~No oab~h wWwNE



your answer to question one is negative, so -- and
it's not you may not, you will not get to question
two if the answer to question one is negative, so if
you cannot determ ne whether it's at |east as
accurate, is it the sense of the Executive Committee
t hat nevertheless, it should proceed to question two
and be classified? So, question one could be
rephrased, is the evidence adequate to concl ude
anyt hi ng about accuracy, basically, and clearly
that's the single nost inportant feature of the test.
So that's how it would be rephrased, if it was the
sense of the Executive Commttee that tests should
pass a barrier of having adequate evidence to say
sonet hi ng about accuracy, positive, negative or

i ndi fferent.

DR. SOX: So, any comments on that? It

seens |ike a reasonable rule of, operating rule, that
I f you can't conclude anythi ng about the accuracy of

the test, whether or not it happens to be nore
confortable or nore convenient for the patient isn't
germane, is | think is what Alan is saying.

DR. GARBER Let nme try it with --

DR. SOX: Alan, try to frame your question

in a way that people can object to, and if they don't
object to it, we can assune that we agree.

DR. GARBER Well, I'"mactually going to

try torefrane it in a way that nobody can object to.
(Laughter.)

| s the evidence adequate to determ ne how

t he accuracy of the test conpares to alternative

di agnostic strategies, and that includes other tests
and things based on clinical characteristics and so
on.

DR, FEIGAL: And it's not inplying it has

to be better or worse, it's just can you eval uate the
accuracy of this test?

DR, GARBER Right.

DR. SOX: Bob?

DR. BROOK: Wiy don't we just use the

first question of what is known about the accuracy
and reliability of the test? Wy don't we answer
that for HCFA? Part of the subquestion becones is it
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better than, conpared to what, conpared to an

alternative, but the first question is, what is known
about it? | nean for instance, the first speaker's
comment that we have had two mllion PET scans done
in the world and that we're going to be exam ning

t echnol ogy assessnent reports that deal w th hundreds
of patients and less, | think at |east we ought to
make a conment that there's a huge m ssed opportunity
in this field for producing the kind of data that you
have tal ked about. And that is the -- | nean, the

di screpancy between the stuff we're | ooking at and
what's happening is, you know, the difference between
a pilot and a mcrobe or sonething like that, and I
amreally concerned about that.

So, | would |ike us to have sonme of that

I n the evidence based report here about what we're
doing, and I'd like to make that first question
pretty neutral, what is known about this, so we ought
to start out with sonething about this is the current
state in our report that's not in any of these
technol ogy reports, these are the nunbers, these are
t he machi nes, these are the mllions of patients that
are getting this. Qur evidence is based on hundreds
of patient, and why is it only based on a hundred
patients and then what's the evidence, what do we
know about this reliability?

And so one of the things they can't tell
us is that we don't know nore about reliability and

accuracy because it hasn't been done. | nean, that
becones an obvi ous conclusion all of a sudden that
hey, it's been done two mllion tinmes, and | ook at

the m serable small amount of information that we
know about reliability, or here, naybe we know a | ot.
But the bottomline is that if we set it in this
context, it would be a nmuch | ess biased presentation
t han either conparing against alternative or against

| nproved outcones. That's all. The technol ogy here,
t he academ c technol ogy here is great.

DR. SOX: Bob Murray?

DR. MJURRAY: All of these questions are

phrased to elicit a yes/no answer, but the reality is
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it is rarely black and white, all of the studies have
sone value, all of them have sone weaknesses. Al an
asked a nunber of questions basically which boil down
to, do we go forward, and | think unless a study or a
guestion, unless a study of the evidence is utterly
devoid of quality, yes, we do go forward.

DR. SOX: But if we don't know enough to

assess accuracy because of poor quality studies then
we don't go forward, right?

DR. MJRRAY: M point is that the

guestion, do we know enough, is a difficult question.
Do we know enough, yes, no, well, we know sonet hi ng
and unl ess we know virtually nothing -- in other

wor ds, | suggest that we set the bar fairly | ow so
that we don't exclude or we don't prevent ourselves
fromlooking at all of the evidence.

DR. SOX: Well, anything nore on this one

bef ore we nove on? John?

DR. FERGUSON. | guess this is an old saw,

but before | had suggested that rather than, is the
evi dence adequate, what is the evidence, and what is
the evidence to determne that this test is
conparable, less or nore accurate, | think is a
better way to discuss the evidence than is the

evi dence adequate, but | said that before.

DR. SOX: Al an?

DR. GARBER  Just one point. W had a

di scussion on basically this sane i ssue when the
Executive Conm ttee unani nously approved the interim
gui deli nes of the Executive Commttee, and this
docunent and the questions were drafted to adhere
very closely to the format and the wording of those
guestions. Now, we could always revisit that in a
nore general way, but | would |ike to suggest that
what ever we decide to do, we try to be pretty

consi stent between diagnostic tests and all the other
ki nds of health interventions that the panels will be
eval uati ng.

And | actually do think breaking things up

into questions this way, the first one bei ng about

t he adequacy of evidence, has been very useful and it



does not inply that evidence should be overl ooked.
There should be a conplete catal ogi ng and eval uati on
of evidence in the course of responding to question
one. Al of the issues that Bob Brook raised are
rel evant, inportant and should be included in the
process of answering question one. | don't think
that inplies a rewording of question one. That's how
it has been interpreted in the technol ogies that we
have studi ed on the nmedical surgical panel.

M5. RICHNER: | disagree to a certain

extent. Based on what Dr. Murray has just said, if
you answer a yes or a no, you stop, and that's the
problem So | think that we have to get to an
equi val ency point here with the questions, so |

di sagree, | think it needs to be reworded.
DR. GARBER Wl |, Randel, | should anend
that a little bit. | just realized that you but not

nost of the nenbers of the Executive Conmittee have
seen the early drafts of the revised guidelines which

unfortunately | guess we won't have tine to discuss

t oday, but there were sone ot her approaches to
dealing with this issue that have been suggested, and
maybe Hal, if there's an opportune tine |ater today,
we coul d di scuss those approaches, but they are
designed to deal with the issues you raised.

DR TUNIS: Can | also just, you know,

kind of inpress on the Executive Conmittee a little
bit just fromthe perspective of what | think would
be hel pful for HCFA, and | do think that Bob Murray's
comrent s about answering yes/no to the question of,
you know, is the evidence adequate, you know, buried
beneath that is probably an even nore inportant
guestion, and | don't know exactly how to phrase it,
but it's sonething about |ike qualitatively, how good
Is the evidence? And it's going to range from

ei ther, you know, nothing, to you know, every study

I s ideal.

And it seens that the aggregate of

evi dence sonetines is going to be suggestive and
sonetinmes it's going to be very suggestive and
sonetinmes it's going to be al nost definitive, but you
know, when you | ook at the body of it, there is going
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to be a spectrum of the overall evidence and for this
commttee, | think to think about how to characterize

that as an end point or at |least as part of question
one woul d be hel pful.

And then so the second question really is

the commttee's view on whatever it is, is that
adequate or is that good enough, or sone judgnent
about where this threshold, should sone nagi cal
threshold in there should be. | think we need -- you
know, there is a lot of information in this sort of
gradients of quality of the overall evidence that

m ght be hel pful, and at least | would throw that
out .

DR. FRANCIS: You bring it up nicely in

the coments but maybe it's worth underscoring al so
here that it's probably rel evant whet her the evidence
goes to the likelihood of fal se positives or the

| i kel i hood of false negatives, because that m ght be
awful |y rel evant dependi ng on what managenent is

t here.

DR. SOX: Wiy don't we go on to the next

transparency and see if there is any di scussi on about
that. This transparency and the next basically are
sort of a very concise version of tables that are
seen in many studies of evaluating different studies
of diagnostic tests. And clearly as part of our
homewor k for preparing these guidelines, we have to

get a table that is nore conplete than this and nore
preci sely phrased, but | wonder, is anybody concerned
about the concept of using established neasures of
the quality of studies of diagnostic tests as a way
to answer Sean's question, which is how good is the
evi dence? Anybody got any trouble with that? Bob?

DR. BROOK: | don't understand what the

purpose of this is, Hal. 1Is this to tell -- if we go
t hrough our usual process, we are actually going to
comm ssi on these technol ogy assessnents. 1Is this to
tell the person who does it that we want the evidence
presented to the panel in this way? | nean, is this

a statenent of just here are sone issues? For
i nstance, | agree with -- | think this is beautiful,



but let's -- you say the study subjects are
consecutive patients seen in a typical clinical
setting for the chief conplaint. | mght make this
that they ought to be, that the test results ought to
be interpreted by a typically trained person in the
profession that is probably going to do that, so --
but that's nitpicking.

What |'masking is, is the purpose of this

to say unlike what we got today, which are, we

comm ssion these technol ogies, so part of this
docunent is witten to the preparers of the evidence

report. Can | suggest that be separated out into a
docunent that says we ought to produce gui dance to
what the -- | nean, are we going to produce a
docunent that is a guidance docunent to the preparers
of the technol ogy assessnent, or is this sort of a,
you know, cheat sheet to have the Executive Committee
know t hat when people talk to them they ought to

| ook at | east at sonme of these issues. Wat is this?

That's nmy concern with it. | have no problemwth
it, it's wonderful science, | just don't know what it
I'S.

DR. SOX: Well, | think the main purpose

of it is to instruct the people who present the --
create the evidence report, to give us information
that will allow us to decide whether the sensitivity
and specificity are valid neasures.

DR. BROOK: Well then, you see, | cone

back, because under step one you say the panel should
first address the quality of the studies. Now I

don't think the panel can do that. | think that's
why we have a technol ogy assessnent report. That's
why I'mnitpicking about this thing, is this really
-- | nmean, | agree that we ought to agree on a
standard format so it should make it nmuch easier for
t he panel and the presenters, and we ought to ask the

presenters also to adhere to this when they talk to
us or we ought to say basically, you' re out of order.
| nmean, if you can't do it this way, we' re not going
to listen, because it nmakes no sense to us and we
can't hear it.



So the question here is, | would suggest

that we do prepare a docunent at sone point to help
deal with the technol ogy assessnent report in a way
that woul d make it nore useful to us, and | think
it's especially inportant when we do a di agnostic
test.

DR. SOX: Ckay. Anybody -- Bob has nade a

speci fic suggestion. Anybody have any objections to
our doing that? Al an, objection?

DR. GARBER This isn't exactly an

objection but a friendly suggestion for a change in
that. | think Bob, the intent of this is not just to
gui de people who wite evidence reports. It's to
gui de everybody involved in the process and that

i ncl udes the panel nenbers, it includes public
presenters --

MR. BROOK: Then it's anmended. W ought

to wite sonething that does that.

DR. GARBER Right. And your point is, it

shoul d be nuch nore conplete, absolutely, and it

shoul d function as a stand-al one docunent. And of
course there is a great deal of material out there in
the literature, sone of it's been distributed to the
Executive Conmttee, that we can draw upon. But this
was a shorthand way of trying to acconplish that, and
| agree with your suggestion.

DR. BROOK: It would be hel pful to ne

because | can't, when people present the data from
the floor, it would be hel pful is sonebody said okay,
this is inline wwth what we have proposed or not, so
that we at | east know and that people who are going
to present know, and the people that wite the

t echnol ogy, that we expect information to cone to us
in a format that we can under st and.

DR. SOX: Ellen?

DR. FEIGAL: Yeah. This gets to the issue

| was bringing up in the beginning, is the guidance
to the people who are trying to devel op the evidence,
do they know what the rul es of engagenent are?

The second issue | wanted to bring up was

in terms of the issue of bias, and that sone of this
i nplies as you go through the table, and so what |



23 wanted to knowis in part of this -- it's easy to
24 find bias. |s there sone way to nmake sone estinmate
25 of the nmagnitude of the bias and whether the bias
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1 will qualitatively change the results, or sinply

2 guantitatively change the result. And | don't know
3 how to get that in, but it's easy -- it's not easy

4 but it's often the case that you can find probl ens

5 wth the nethods in which studies were conducted and
6 SO you can say there was a bias, but is there sone

7 way to quantitate the magni tude of the bias and

8 whether or not it's qualitatively, not quantitatively
9 going to affect the results.

10 DR. SOX: Yeah, there are sone techniques

11 t hat have been worked out that apply under sone

12 relatively limted assunptions, so | guess the

13 limted answer to your question is yes, there are,
14 and we certainly would want to ask the fol ks who

15 prepare the evidence report to do whatever they can
16 to characterize the effect of the bias on neasures of
17 t est performnce.

18 DR HELZLSOUER: Qualitatively.

19 DR, SOX: Qualitatively or quantitatively,
20 i f they can. Al an?
21 DR. GARBER  Just for the benefit of Ellen
22 and ot her people who have not participated in prior
23 proceedi ngs of this panel, that is an issue that is
24 ubi quitous, certainly not limted to diagnostic test
25 literature, and the Executive Conmttee decided to

1 | eave it up to the panels to decide whether the

2 results could be explained by bias. And as Hal says,
3 there are quantitative nethods for attenpting to do

4 that but if you dig beneath the surface, they are all
5 Bazi an net hods, which essentially neans that you have
6 to guess at sone point what the magnitude of the bias
7 Is. And so it remains, even with these quantitative
8 nmet hods, a heavily subjective process. So, | think

9 t he Executive Commttee decided it nmade nbst sense to
10 allow the panels to just draw their concl usions after
11 | ooking at all the evidence, w thout necessarily

12 using a quantitative technique for doing that.

13 DR. SOX: The best approach clearly is to
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design a study that m nim zes bias, rather than
trying to neasure it. Kathy?

DR, HELZSQUER  Yes. Along those lines, |

guess if we're going to have sonething in here as a
guideline, | agree it has to be nore detailed. The

| deal study to ne is never consecutive patients. You
have to have a (inaudi ble) that as you say, mnim zes
selection bias, and | think that's what you want to
say. For exanple, particularly in a cancer setting,
you may have everybody wth advanced stage di sease
and it tells you nothing about early stage, and
that's what you m ght need to know about an

eval uating diagnostic test. So | think it should say
m nimze selection bias and cover a w de range of
presentations, as opposed to howit's witten now.

DR. SOX: Yeah, | kind of think of this as

a cartoon that's neant to get over a point, and
suggestions |like that are very hel pful and --

DR. GARBER  Maybe we should call it

better study versus usual, or rather than ideal,
because Kathy is quite right, that is not an ideal

st udy desi gn.

M5. RRCHNER: | want to al so drive hone

t he point about the process issue that Bob brought

up, because | think that's a very inportant point,
and we discussed that in the subconm ttee guidelines
and once again, was what are the instructions that we
are going to give to the body that devel ops the

t echnol ogy assessnent. And from ny perspective, this
kind of information should be what we woul d gi ve any
gui dance for the technol ogy assessnent report, but

not for essentially what our panel needs to do and

t hat needs to be separated, and | want to make t hat
poi nt very strongly.

DR. SOX: | thought | heard you say this,

we should tell the folks who prepare the evidence
report to pay attention to these issues.

M5. RI CHNER: Exactly. There should be a

separate --

DR. SOX: But when we get around to

eval uating the evidence report, | thought | heard you



say we should ignore it.

M5. RICHNER:. No, not ignore them

Certainly we're going to be drawi ng up what ever the
guidelines are for a robust technol ogy assessnent so
we'll have a part of that, but this is supposed to be
a recipe for how we evaluate the information that
conmes to us in a succinct manner, and this is too
detail ed essentially for what we need to do as a
panel .

DR. SOX: Well, perhaps, but as you can

see, it may nmake it nore conplicated trying to nake
an i nference about effect on health outcone.

M5. RICHNER. What we're giving in

eval uating the technol ogy assessnent is essentially
given to an outside body to conduct, so those are

al nost separate guidelines than this.

DR, SOX: Well, hopefully there is

concor dance between what we ask the fol ks who nake

t he evidence report to do, and the standards that we
are going to use in trying to deci de whether the
evidence is adequate to neasure test perfornmance

accurately. Well, should we go on? Anything nore on
this one?
DR. BROOK: |I'mgoing to raise the -- Hal,

| need to raise the other side of this in a

di agnostic test because now I'mreally confused.
When | | ooked at all these evidence reports, we are
now beginning to break, we're noving towards the

obj ectives, the way that we noved to the random
appropri ateness nethod 20 years ago, just to sort of
basically start to break people into honbgeneous
groups of indications. And | don't know how far we
are going to go down that with the evidence. W've
noved very far down trying to eval uate the evidence,
but for whom becones the question. A 90 year old
with a history of ovarian caner 20 years ago with
what | ooks |like a scar on a CT in the chest nay be a
very different person to do a -- and requires a
different set of evidence, as you said, to |ook at a
PET scan, versus sonebody that has a nuch higher

| i kel i hood of having a pretest probability of having
sonething there that's inportant.
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And all of these, what |I'mreally asking

now i s what are we, when we are doing a diagnostic
test, evaluating the evidence for? How fine groups
of patients and indications are we going to break

this into. And when you |ook at the literature and
these small studies, they're all broken into very
smal | groups, and HCFA has to nake a nmmj or deci sion
of what to do. So if we say that anybody can, that
the evidence is that -- are we going to say that the
evidence is that anybody that has anything on CAT
scan or MRl of the chest is fair gane for a PET scan,
or are we going to do this in nore honbgeneous

I ndi cations, and | don't know the answer to that
guestion, but |I'mconfused now, with a diagnostic
test.

As | understand it, right now, if you do

endoscopy for instance, a sinple standardi zed test,
you can do it on anybody and get paid, you can do it

and you'll get paid at this nonment. It doesn't
matter. It's a standard procedure, everyone can get
it, even if the person is asynptonatic they will get

paid in the standard fee for service Mdicare
environnent. So what |I'masking is what are we
doi ng, and how does this evidence cut across the
clinical honbgeneous nature of patients?

DR. SOX: Well, I think we want to ask

HCFA what information will be useful to them which
will probably vary fromapplication to application.
I"'ma little mndful of the tine. Wiile

this is a good discussion -- pardon?

DR. CERQUERIA: | would just |like to nmake

one comment as sort of the clinician in the group.
And the point that was just nmade, that a ot of, if
you took these criteria and tried to apply themto
things that we are currently doing out there and
getting reinbursed for w thout question, | think we
woul d have problens getting those things clearly
approved. And so here we are, we're trying to cone
up with a prospective systemthat doesn't really
factor in the whole issue of clinical judgnent,
clinical assessnent of a particular patient with a
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particular setting to make a decision for which test
to use. And | am obviously not a health policy
expert, which is what we've been tal ki ng about here,
but just on a clinical basis, you know, it has been
said that there have been two mllion PET studies
done out there, and either we believe that those were
all done fraudulently w thout any clear indications
or we have to trust the fact there was sone clinical

j udgnent that went into naking those deci sions.

You know, if we took this and went

retrospectively back to what we are currently

rei nbursing for, would the things that we're

rei nmbursi ng neet those standards? Because | think we

have to |l ook at that if we are going to set up a
prospective system

DR. SOX: Thank you. Ellen, | think you

wer e next.

DR. CERQUERIA: Well, aren't you going to

foll ow up?

DR. FEIGAL: Yeah, | just want to give a

concrete exanple. A pathologist reads a m croscope
slide, gives you a diagnosis. That in itself has
value. It tells you a diagnosis. It nay not inpact
how you, you know, the patient may have early stage
or | ate stage cancer, or they may not. They may have
adenocarci noma of the lung or they may have squama
cell carcinoma of the lung. It may not inpact on how
you treat that patient. You nmay still treat them
with the sane type of chenotherapy. But what |I'm
saying is, | think we have all generally accepted

t hat what that pathologist is doing is of intrinsic
value; it's helpful in terns of the patient,

i nform ng them what they have, and it's hel pful in
terms of the doctor, informng them of what the
potential options mght be. But |I'mjust saying that
some of the things that we're doing today are setting
a very high bar, and maybe ideal, but | don't know if
it's where you want to go based on sone of the

t echnol ogy and useful itens, useful tools we
currently have. As you said, would sone of the
things that we currently use and that we currently



find useful neet your new bar?

DR, SOX: Well, | think it's inplicit in

this docunent that we're trying to set a higher bar
than sinply making a diagnosis, trying to ask whet her
that diagnosis is likely to lead to inportant health
outcones, and to try to nmake sone i nferences about

t he accuracy of that diagnosis. Al an?

DR. CERQUERIA: Well, in an abstract way |

agree wth that, but if you | ook at the practical
applications of it, and you know, the fact again that
you have all of these things that you're reinbursing
for which we find nedically inportant but woul dn't
neet the standard that you're prospectively

est abl i shi ng.

DR. SOX: Wwell, maybe | should ask Sean or

Dr. Kang to comment. We've been asked to give HCFA
advice and we are trying to do it in a way that makes
t hought ful use of the evidence that's out there, and
in order to do that, we're followng in the footsteps
of ot her organi zations that have tried to create a
systemati c approach to | ooking at evidence, and not
sinply do it in an ad hoc fashion.

| think Alan Garber was next, and then

Ron.

DR. GARBER Well, | would like to briefly

answer that question and get back to Bob's comments,
if I mght.

W have had extensive di scussions about

this very issue in past neetings, and maybe the
sinplest way to state it is that this conmttee as
Hal says, is advisory to HCFA. W do not nake the
coverage determnations. |f sonething has gone

t hrough this process, that is the MCAC process, it is
deened to have net certain criteria, and those
Ccriteria are what we are trying to -- | shoul d say,
it has net certain standards of evidence and so on,
which is what we're trying to hammer out here.

A negative determnation | presune, by the

MCAC process, does not automatically nmean sonethi ng
s not covered. There are all kinds of other

I nformation that we presunme HCFA will take into
account, and although the coverage determ nation



21 process is still as | understand it, undergoing
22 revision by HCFA, it is very likely that what MCAC

23 says will not ordinarily be the final word, many
24 ot her kinds of information wll be taken into

25 account .

00077

1 Could I briefly address Bob's original

2 guestion, or do you want to continue on with this?

3 DR. SOX: Yes please, briefly.

4 DR. GARBER | think Bob was neking two

5 points. One is really about generalizability, that
6 i's, do these results apply to the Medicare

7 popul ation? | think, ny understandi ng anyway is that
8 t hese are supposed to be inserted into the interim

9 gui del i nes which say that the panels do need to draw
10 concl usi ons about whether the results apply in the
11 Medi care popul ati on.

12 The second question was about how finely

13 you divide the questions, and in the end that's not
14 really the panel's charge, that's HCFA' s charge in
15 posi ng questions to the panels. And we hope that

16 HCFA woul d nake reasonabl e deci si ons about how to ask
17 t he questions, and they may solicit input from sone
18 of the panelists, but that's not really sonething

19 t hat our guidelines should necessarily go into. W
20 presune that HCFA figures out what question is
21 rel evant for their purposes and they pose that to the
22 panel .
23 DR. BROOK: Could I just --
24 DR. SOX: Pl ease respond.
25 DR. BROOK: Alan, | just want to -- the
. 00078

panel, we nmade a decision not to | ook at all cancers
t oday because we thought that was too big, but let's
take a | ook at lung cancer. Wuld it have been
better to have ten questions for ten of these

di fferent subgroups of patients with |lung cancer and
ask the question, is the evidence there to say that
this test does sonething reliably and accurately,
whet her the tunor on MRl is this size, that size, or
it's this way, peripheral, centrally? | don't know
what are the critical questions, but |I'msure we
could find those out quickly.
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The bottomline that I'"masking is, you're

right, and all |'m suggesting is that the evidence

t hat we have spent a lot of tinme |ooking at one side
of this, we haven't spent a |ot of tine | ooking at
the fram ng of the population to which this is
general i zable to. W have tal ked about over 65 and
t hose things, but we've not tal ked about the clinical
characteristics actually of the patients that
actually cone. That's the first thing.

|, by the way, want to support Hal, and I

think our role here is to raise the bar of what we
know so that we can practice better nedicine in the
future fromwhat we've practiced in the past, when
we' ve made a | ot of m stakes because the evidence is

| nadequate to nmake good clinical decisions. So I'm
not afraid of raising the bar, | just want to nmake
sure as we do this, we've got it right in how we

rai se that bar.

DR. TUNIS: Hal, may | just nmake one

comrent, sort of responsive to Dr. Cerqueria and

Dr. Feigal. It's on the issue of, | think Ellen, you
were sort of framng the issue of the pathol ogi st

| ooking at a slide and obviously, you know, buried in
there, is there is sonme know edge about the

| i kel i hood that a particular reading of a slide is in
fact accurate versus not accurate, and then how t hat
does or doesn't factor into the treatnent, the

di agnosi s and then the treatnent decisions. So the
sanme issues really apply there. And I think what
we're trying to get at here, and the panel is clearly
westling wwth this in a helpful way, |I think, is
what is the mninmumor the optiml anount of

I nformation that you need to have about the accuracy,
you know, of the objective information that tells you
about the perfornmance of whether it's reading a slide
or reading a PET scan, that allows one to nmake sone
ki nd of sensible decision about, you know, should
this be broadly -- you know, is it ready essentially
to be broadly avail able across the country, you know,

froma paynent perspective.
So that's obviously a conplicated both



3 policy and net hodol ogi ¢ problem which is what makes
4 this difficult.

5 DR. FEIGAL: Not to bel abor --

6 DR. SOX: Ellen, I'"'mgoing to cut off

7 di scussion of this issue now | think we really do
8 need advice on howto do this well, but the previous
9 neetings of this group we have made a pretty firm
10 resolve to try, as Bob said, raise the bar, |et

11 peopl e know what the standards are that are going to

12 | ead to a snpboth and easy assessnent on our part and
13 a positive recommendati on about the quality of the
14 evidence. So that's -- we have been through this in

15 several previous neetings.

16 What we need to do now | think is to focus

17 on this set of guidelines, because that's what we're
18 going to try to use this afternoon to nmake sone sense
19 of this PET scan business. Manuel ?

20 DR. CERQUERIA: But if we're creating a

21 set of guidelines that aren't applicable to what's
22 bei ng done, and | agree that all of us have to have
23 standards of what we do and we have to nmeke certain
24 that things are being done accurately, and you've set
25 a high bar, but you' re giving yourself an out saying
. 00081

1 t hat you advi se and HCFA nekes decisions. And

2 obviously | haven't been part of the Executive

3 Commi ttee di scussions that have gone into this, but
4 somehow you' re creating a very abstract concept that
5 doesn't really get at what is being done.

6 DR. SOX: This is work in progress and

7 we're going to try it out today, and | suggest that
8 you play along. Ron?

9 DR. DAVIS: Just to, | think nmaybe

10 recapi tul ate where the commttee is comng from and
11 | don't nean to extend this beyond where you want to
12 go, Hal. But | ama physician and I'mall in favor
13 of providing substantial deference to physicians'

14 clinical judgnent, but | think when we have a new
15 t echnol ogy, especially an expensive one, we have to
16 set the bar sonmewhere. And if we sinply had HCFA and
17 Medi care cover everything that physicians believe is
18 appropriate according to their clinical judgnent,

19 Medi care woul d probably be insolvent tonorrow. |



20 think we heard that two m|lion PET studi es have been
21 done worl dwi de, half or so in the United States, and
22 I f each one costs about a thousand dollars per study,
23 then that's a billion dollars right there, so | think
24 we have an obligation to set the bar sonmewhere, and
25 what we're struggling with is where to set it.

. 00082

1 DR. FEIGAL: | do just want to nmake one

2 comrent, Hal, and that was, the issue of exanple

3 pat hol ogy was not to say set the bar low, the issue

4 was just to say there's intrinsic value in getting an
5 accurate diagnosis, regardless if there's a treatnent
6 option or other treatnent that you can give that

7 patient. That was ny only purpose in giving that as
8 an exanpl e.

9 DR. SOX: Thank you. Well, | think we

10 need to continue to discuss this framework, because
11 we're going to use it this afternoon, and if we get

12 it wong we're going to potentially nake w ong
13 deci si ons about the technology this afternoon. So
14 let's go on to -- go ahead, skip on to the next one.

15 So, this next part of the process deals

16 wth trying to evaluate the possibility that two

17 tests conpl enent each other, and the starting point
18 is that there's a big difference in the ability of
19 let's say PET to pick up disease, as conpared to CT
20 scan, that's evidence that the two tests conpl enent
21 each other, PET is able to pick up nore patients than
22 CT. But if the two tests have fairly simlar

23 sensitivity, then the issue is whether PET m ght be
24 pi cking up patients that CT is mssing, and that's
25 t he reason for placing sone enphasis on the issue of

trying to see if the two tests are conpl enentary.

And there's, in the Blue Cross/Blue Shield
assessnment, | think we all saw sone evidence of
trying to show that two tests were conpl enentary, for
exanpl e, CT and PET were discordant in a nunber of
cases; nost of the time according to what the

evi dence report stated, CT actually was correct and
-- or PET was correct and CT was wong, so that would
be a clear evidence of two tests conpl enenti ng each
ot her. Any questions about this aspect of it? Bob?
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DR. BROOK: |I'm confused what you nean by

conpl enmentary. | would have asked a further
guestion, evaluate the possibility that the new test
will replace the reference test. Now, if you nmean by
conpl enentary, that that's what it is, but I nmean, we
used to test urine by testing urine for diabetes, as
you know, by testing it as opposed to testing it, so

-- by tasting it, | suppose is what | wanted to say.
So now, so the question is here, should we -- what
|"'mworried about -- like | say, the science is fine,

but should the first question be to evaluate the
possibility, should we give HCFA an answer to he
guestion, do we think with this group of patients
that this newtest will replace the current existing
reference test?

DR. SOX: Wll, that's on the top of our

hi erarchy of effect sizes, it's a breakthrough

t echnol ogy.

DR. BROOK: Ckay, Hal, as long as we can

get there, as long as this thing all becones
internally consistent.

DR, SOX: Ckay. Frank?

DR. PAPATHEOFANI S: | have a concern about

the use of sensitivity in this setting. To ne, that
harkens to sort of a screening approach to testing,
and you' ve di scussed notions of disease preval ence
fromthe docunent. Wy can't we use predictive val ue
i nstead of sensitivity in these studies?

SPEAKER: Because not all these tests are

going to be screening tests.

DR. SOX: Well, predictive value is a

function both of the performance of the test and the
popul ati on preval ence, whereas sensitivity and
specificity are supposedly independent of the

popul ation preval ence. And as later on we get to

| ooking at differences in post-test probability, but
it's pretty well accepted, and |I'm sure you know t hat
you characterize a diagnostic test first by its
sensitivity and specificity, and then cal cul ate
post-test probability, which is the sane as

predi ctive val ue.



DR. PAPATHEOFANIS: Right. It just struck

me that it seenmed nore of a screening sort of a

f ramewor k.

DR. SOX: | don't think so. Bob?

DR. MJRRAY: The comment on the slide, the

second to the |l ast paragraph that suggests that
conpl enentarity be identified by doing the two tests,
the reference test and the test under consideration,
as well as a diagnostic reference standard seens to
me inpractical or at |east not often done. Usually
what we see being done is the reference standard is
the conparative test. So do | understand correctly
t hat you' re suggesting, or perhaps Al an can comment
on this, that the conplenentary issue would require
doing three tests, is that the suggestion?

DR. SOX: Al an.

DR. GARBER  Yeah, this only refers to the

study setting and unfortunately as you're all aware,
there are a few versions of this docunent floating
around, and | think the one distributed today does
not correspond to ny final version, and let ne read
to you the change in the last version for the

ref erence test.

It says, the reference test is a test

that's considered gold standard. Tests commonly used
as reference tests are coronary angi ography,

et cetera. Then the |ast sentence says, reference
tests can be interpreted nore broadly to nean any

met hod that is considered the definite basis for
determ ning whether a disease or risk factor is truly

present.

So in other words, it's -- yes, | know

this was not distributed to you, and |I' msorry about
that, but -- and these were mainly m nor changes, but

this is one that m ght help nove the di scussion al ong
alittle bit. The point is there has to be sone

nmet hod for ascertaining whet her the di sease or
indication is present, and it's a very reasonabl e
standard to actually have sone formof confirmng a
certain result after testing for is present or not,
and if you want to find whether a new test under
consideration is better than an old test that is not
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the reference standard, yes, you woul d use anot her
nmet hod of ascertaining presence of disease in
addition to the tw tests.

DR. SOX: And in fact, many of the studies

of PET scanning include CT, doing PET scanning, CT
scanni ng, and then sanpling, you know, biopsy or
sonmething of this sort, which is the gold standard or

reference standard. So it's not at all as infrequent
as all that. The problemis that too often, the
reports don't display the results in a way that
allows you to see where there is a conplenentary
character.

Well, it's 10:20 and we are going to take

aten, not a 15-mnute break. W'Il resunme at 10: 30.
(Break taken at 10:20 a.m)

DR. SOX: W are going to continue to plow

t hrough the framework that we are going to use.
Before we resune that discussion, however, Sean is
going to make a few renarks.

DR. TUNIS: Yeah. An issue | just wanted

to lay out clearly, and maybe differentiating sonme of
the tasks that we are continuing to |l ook forward to
the EC s help with, and sone tasks that we know are

i nternal HCFA tasks and in the context of this
framewor k and applying this framework to PET, or
particularly in the context of this franework we're
di scussi ng now, we understand that what we're getting
fromthe EC and are asking the EC for is sort of an
opti mal approach to |ooking at scientific evidence
about diagnostic tests, hopefully to be adopted and
applied this way, applied in a prospective fashion.
As Ell en Feigal and others have pointed

out, given that this framework at |east in the
context of for HCFA is now in the process of

devel opnent, the issue of how this should be applied
retrospectively to technol ogi es such as PET or ot her
di agnostic technologies is a policy decision that we
understand is on the shoul ders of HCFA, and | just
wanted to be explicit about that, that in the form
that we're discussing it, this franmework is intended
for prospective application, and to what extent



el enents of this framework are al so determ ned to be
useful and helpful in terns of making judgnents about
t echnol ogi es now on the table, that's sonething that
we are not asking the ECto help us for, we wll be
doing that in the context of policy devel opnent at
HCFA, so | just wanted to be cl ear about that.

DR. SOX: Well, could you skip to about

two transparenci es ahead pl ease? Now, we're running
alittle bit behind now It's going to be inportant
that we discuss this framework, so | urge you to

t hi nk of good questions and say them succinctly.
Ckay.

So, the first part of the discussion was

about trying to evaluate the evidence about the
accuracy of a diagnostic test. The second part of

t he assessnent is trying to make an inference about

heal th outcones from knowi ng only the perfornance of
t he diagnostic test. And the first step of that is
to calculate the post-test probability of the target
di sease for the test and the second is to try to nake
| nferences about the potential effect of the
probability of di sease on managenent strategi es and
on health outcones. So, next please.

Now, aside from nmaki ng peopl e maybe feel

better about thenselves, the main purpose of a

di agnostic test is to nove probabilities of disease
around, to go fromuncertainty to certainty about a
di agnosis, that's what tests do. So we felt in sort
of teeing up this strawman for the commttee to

di gest and to nodify that we would start by | ooking
at the effect of the diagnostic test on the
probability of disease by calculating the probability
of di sease by calculating the probability of disease
after a positive test and a negative test for all
possi bl e val ues of the pretest probability. That
woul d be the first step toward trying to decide

whet her the probabilities of disease after the test
Is close to sone threshold for making a decision that
m ght affect health outconmes. And so, we have
proposed that at |east for sonme instances, in fact
providing a plot of pre versus post-test probability
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can be hel pful. So, any questions about this or
comrents about this as sort of a heuristic to help us
t hi nk about the effect of the test on diagnostic
certainty and sort of be the junping off place for
trying to decide whether the tests m ght affect
managenent strategies that m ght affect health

out cones? Al an?

DR. GARBER  Just a point of

clarification. | believe, Hal, that the | ower solid
line in that figure should be dashed, corresponding
to the negative tests. |I'msorry. Fromhere you
can't tell that it's dashed. |Is that dashed?

DR. SOX: Yeah, it's ny |aser printer.

But basically the lines that | ook snooth are CT, and
the lines that have got the little dots, that's PET
scan in this exanple. And the results that indicate
a negative test are the ones that are concave

upwar ds, and the ones that indicate a positive test
are concave downward.

Any coments from anybody el se about this?

| don't want to limt the discussion entirely to the
panel. Let's nove on then to the next transparency.
This is the point which for ne at | east,

it's very difficult to be very specific about how to
proceed, and perhaps the nost inportant thing to say

Is the direction that you ought to be ai m ng, because
| think the specifics wll vary so nuch from clinical
application to clinical application that any sort of
general recipe is not going to work. But the basic
idea is to try to evaluate potential inpact of a
post-test probability on a choice of managenent
strategy, and then to infer whether that managenent
strategy would in fact alter health outcone. Any
comrents about this? Confusion, disagreenent? Well,
in that case, let's go on.

And so that's basically a summary of the

process. Now, we'll get a chance to go through this
process this afternoon. |[|'ve tried to frane the
evidence at least dealing principally with the Bl ue
Cross/ Blue Shield evidence in the context of this
series of steps, and when we get to our first
application of colorectal cancer, we wll have a



18 chance to wal k through this process with sone
19 transparenci es that show the evidence as suggested by
20 the Blue Cross/Blue Shield folks, so if it still

21 | ooks a little vague now, | think it will be nore
22 specific when we actually apply it to a specific
23 I nstance and so forth. So if there are no nore
24 coments then -- Sean?

25 DR TUNIS: [I'mwondering if this would be

. 00092

1 a good tinme, if thisis what we're going to use this
2 afternoon, | know there's been sone suggested

3 nodi fi cations, you know, in the conversation so far,
4 and | wonder if this would be a good tine to try to
5 summari ze what those are to see if we want to

6 actually change this before we try to use it, since
7 this is what we started with before the di scussion.
8 But if you just want to use this the way it is this
9 afternoon, that's fine, but if we want to change it,
10 maybe we coul d actually between now and this

11 afternoon nake a different slide that you will use to
12 do your evaluation. | know Bob and ot hers had sone
13 suggestions about how to nodify this, so maybe this
14 would be a good tinme to make sure we have got those.
15 DR. FERGUSON. The panel does not have

16 this summary, Hal, | guess you know that, | nean |
17 don't have it, this series of slides that you just
18 showed us.

19 DR. SOX: That's correct. | nmde it up
20 yesterday norning.
21 DR. FERGUSON: Would that be useful for us
22 to have if we're going to try to followit?

23 DR. SOX: | think that would be a good

24 | dea, we coul d nmaybe have copi es nmade during the
25 | unch hour, a good suggestion, although the
00093

1 transparencies |'ve prepared to guide us through sone
2 of the specific exanples kind of repeat these points,
3 so | think that wll be helpful too. Ron?

4 DR. DAVIS: | just wanted to get another

5 guestion out on to the table. [If we nodify question

6 one |ike we were tal king about earlier, so that we're
7 | ooking for whether a test is just as accurate or

8 nore accurate than standard alternatives, then |



wonder if that would push us toward considering a
nodi fication for question two as well, where we woul d
tal k about health outcones that woul d be as good as
or better than health outcones associated with other
tests. And if we did that, then we get to that

hi erarchy that we've approved before, where we could
have a test that would be as accurate, leading to a
heal th outcone that is as good as the health outcone
fromanother test, but all of that m ght be nore
confortable or less risky to the patient than an
alternative.

DR. SOX: Al an?

DR. GARBER | |ike Ron's suggestion; |I'm

goi ng to suggest an anmendnent though, which is

i nstead of alternative test, alternative diagnostic
strategy. And the reason for saying that is
sonetinmes this will be additive to another series of

tests, sonetines it will be instead of another test,
and we can enconpass all of those things under the
term di agnosti c strategy.

DR. SOX: Bob?

DR. BROOK: The sunmmary is | think nmuch

| ess a problemthan the docunent. | think the
summary as stands is perfect, except | would probably
add a prior question or another question. | think

t hese ought to be the things that they do. | think
that there should be sonething |ike, that we al so
ought to describe the state of the evidence in
relationship to the state of the practice, sonething
like this that is nore descriptive. This is all
evaluative, and I think there probably needs to be a
descriptive step that the panel ought to describe the
state of the evidence relative to the state of the
practice for those patients on whomthey think these
tests ought to be done, so sonething |like that. But
these -- | nean, there is nothing here. It says
seek, it doesn't say is there evidence adequate to
nove (inaudible) clinically significant inprovenent.
| like the wording in the summary. The

summary, | think that's a great sunmary.

DR. SOX: Well, perhaps on that note we

ought to stop the discussion and nove on.



(Laughter.)

In response to Sean's question, ny read is

the main difference that energed out of this

norni ng' s di scussion was a change in the franme of
reference, instead of inprovenent, we are talking
about as good as or better, and | think that doesn't
materially change the way we woul d use these

gui delines this afternoon. Al an?

DR. GARBER Well, there is one issue that

will come up this afternoon. In sone situations we
wi |l consider the diagnostic test instead of another
di agnostic test, in which case that at | east as good
as applies. But does it not seem appropriate to ask
that it inprove, if it's to be used in addition to
sonet hing, as conpared to not doing anything at all?
In other words, if the PET or another test is being
consi dered instead of directly noving to sone
managenent strategy w thout any further diagnostic
testing, in that case is it sufficient to say that
it's at | east as good as doi ng not hi ng?

DR. SOX: Wiy not, why wouldn't it be?

DR. GARBER Wwell, if the diagnhostic test

adds no val ue conpared to not doing any further
testing and just noving on to treatnent, are we
prepared to say that that's sufficient to go ahead

and go through this whole apparatus if all we can say
Is it's no worse than not testing?

DR. SOX: |I'mnot sure. |'mnot follow ng

you.

DR. GARBER In sone situations you wll

perform a diagnostic test after you have al ready
perfornmed a series of -- you' re considering
perform ng the PET or any other diagnostic test after
you have already perforned a series of tests, so at
this point your clinical decisionis do | get yet
anot her test or do I not.

The alternative is not testing, it's not

another test, it is not testing. |In that case, is it
sufficient to say that performng this diagnostic
test is at |east as good as doing nothing, that it's
going directly to treatnent w thout further



17 di agnostic testing of any kind? Maybe |I'm not being
18 clear. This is conpared to a strategy where you

19 don't do another test.

20 DR. SOX: So what we're trying to eval uate

21 is whether it is, whether the test adds val ues

22 conpared w th not hi ng?

23 DR. GARBER Wth no further diagnostic

24 testing. It is not another test that is the

25 alternative under consideration. So is it sufficient

1 to say that it's at |east as good as not doing a

2 test, or does it have to be better than not testing?
3 DR TUNIS: M sense of that is it would

4 be, you know, useful, if you feel that you can cone
5 to the conclusion that in fact the test, you know,

6 doesn't add information and therefore is no better

7 than no additional test. That's a useful concl usion
8 and | guess the decision about whether or not that

9 test should be covered, you could | eave to HCFA |
10 mean, it's enough for this commttee to cone to the
11 conclusion, but I'"'mnot sure if what you' re asking is
12 -- | nmean, as long as you're clear about that

13 conclusion, | think that's useful. \Whether or not
14 t hat neans you decide that it should or shouldn't be
15 avai | abl e m ght not be where you want to go with the
16 committee.

17 DR SOX: | would |ike to nove on now. W

18 have an opportunity for public conment on di scussion
19 t hat you have heard today, and | ask that anybody who
20 wishes to nake a comment, please step to the
21 m crophone, identify yourself and whom you represent,
22 and try to if you would, nake your questions or
23 comrents concise and to the point so we can get as
24 many people as possible up to the m crophone.
25 M5. CONRAD: Let nme call Peter Valk first
. 00098

pl ease, Dr. Peter ValKk.

DR, VALK: | wanted to -- is this working

now? Thank you. | wanted to say a couple of words
about an aspect of technol ogy eval uation that has
only been touched on so far, but I"'msure will cone
up again before the day is out, and that is the use
of random zed control trials in technol ogy
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eval uation. Evaluation of a new inagi ng technol ogy
by direct conparison with a standard technology in a
single group of patients has been criticized because
it isn't based on the random zed control trial. |

t hink such criticismsonetines results froma failure
to appreciate sone of the differences between

t herapeuti c and di agnostic procedures and as such, is
not appropri ate.

The random zed control trial or RCT is

wel | established as the nost valid neans of conparing
two therapeutic nodalities. You cannot treat a
single patient by two different nethods at the sane
time, which neans that to conpare therapeutic
nodalities, you have to go to two different patient
popul ations, and this imedi ately rai ses issues of
random vari ati ons between the popul ati ons and the
possibility of bias in allocating patients to the two
st udy groups.

As you know, appropriate |arge patient

nunbers are used to try to reduce the effect of
random di ff erences and random zation is used to try
to reduce bias. Al of this when you put it together
gives you a test that requires great resources in
ternms of noney and manpower, and tine.

When it comes to conparing two diagnhostic

t echnol ogy, this does not have the sane probl ens.

You can in fact do two tests in one patient
essentially at the sanme tine. And all of the

probl ens associated with studying two different

popul ations conpletely go away. The nunber of
patients that's needed is markedly reduced and so is
the cost of the entire procedure.

Now, for evaluating diagnostic accuracy,

this direct conparison nethod is in fact nore
accurate and | ess expensive than the RCT. But of
course, it doesn't work if you want to go to direct
eval uation of the effect of the inmaging technol ogy on

patient outcone because now you will have to eval uate
t he outconme for both technol ogi es separately, and you
go back to the two patient popul ation nodel, if

i ndeed you think that direct evaluation of outcone by
trial is even appropriate in this context of
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di agnostic tests.

In practice, an RCT for evaluation of the

effect of a diagnostic nodality is in fact hard to do
even if you consider it desirable. For exanple, in
cancer nmanagenent, it's rarely possible to initiate
an RCT where the only difference between the two arns
Is a single diagnostic test. Even if you nmanage to
initiate such a study, other problens follow For
exanple, the effect of a therapeutic nodality in a
blinded trial is independent of the physician,
whereas the effect of a diagnostic nodality is
dependent on the physician's thinking, diagnostic
thinking. It's also -- it's hard to blind a
physician to the nodality that's actually being used
because as part of patient nanagenent it's frequently
necessary to | ook at the inmages.

You really then can't expect that the

physician will use data froma new and unfam i ar
nodality in exactly the sane way as data from an
established and famliar nodality and in fact there
is a large possibility there for physician bias, and
there is really no effective way of taking care of

t his.

There are nore problens still wth the RCT

in the diagnostic franework, but fortunately we don't
often have to tackle the RCT or its probl ens because

of basic differences in the diagnostic and

t herapeutic fields. A therapeutic nodality is

I nt ended to change patient outcone and this change
must be evaluated by clinical trial, there is
absolutely no other way to do it. A diagnostic
nodal ity has no direct effect on outcone what soever.
Rat her, it gives nore precise, nore accurate

i nformation on the presence and extent of disease
which may then lead to change in therapeutic nodality
and eventually to change in patient outcone, but the
actual change in outcone is not a result of the test
I tself.

In fact, you can | ook at the eval uation of

a diagnostic nodality in a given clinical situation
for a particular indication as two questions. The



first is, how accurate is the nodality for making the
di agnosis. The second is, how inportant is the

di agnosi s for patient nanagenent and outconme. The
first nust be answered by trial, and it reflects a
rel ati onship between the technol ogy and the disease.
The second which reflects the di sease and the

t herapeuti c approaches that are avail able can be

eval uat ed by deci si on anal ysis nodel i ng, because

t hese data nust already be there in the published
literature, having been gathered at the tine the

approach was devel oped.

So | think in general, you can say that a

random zed control trial of a diagnostic inmaging

t echnol ogy only occasionally nmakes any sense at all
and in fact, the rest of the tinme it should be

avoi ded as nmuch as possi bl e because of its great

cost, conplications and sources of potential sources
of bias, which generally are not recognized in such
di scussions. In fact, it's rather unfortunate that

t he general enthusiasmfor the RCT, which has cone
fromits success in the therapeutics sphere, has
spread to all spheres, sonetines inappropriately, and
| think that includes the diagnostic inaging sphere
we' re tal ki ng about.

DR. SOX: Thank you very nmuch, Dr. Valk.

Wul d anyone |ike to address questions to Dr. Valk or
coment ? Thank you very nuch.

M5. CONRAD: Jeff Kang, please.

DR KANG M. Chair, first of all | would

just like to say -- ny nane is Jeff Kang and I am
director of the Ofice of dinical Standards and
Quality at HCFA, and coverage is one of ny four or
five responsibilities, and | just wanted to say that

| appreciate the Executive Commttee today working so
hard, and this is very inportant for us obviously, in

the future of coverage.

| just had actually one question for

clarification on your interimguidelines, and if |
could just have the first overhead, how | just wanted
to make sure here on the last three bullets, is it
your view here, or the Executive Conmttee's view



7 that these are all ands, so that the likelihood of an
8 | nproved heal th outcone associated with increased

9 di agnostic accuracy is when the treatnent is

10 effective and it doesn't benefit those people w thout
11 di sease, and inposes significant risk. And | wanted
12 to be clear, because | think it's an and, but it

13 suggests, your witten material suggests an or, and
14 so | just wanted to get a clarification on that.

15 DR. SOX: Alan, do you want to conmment?

16 DR. GARBER  Jeff, thanks for the

17 guestion. They are ands, at least | think that was
18 our intent, except the third one is perhaps redundant
19 with the second, so -- because it's inplied that it
20 may not benefit either because it doesn't work or
21 because it inposes significant risk. But it's an and
22 for the first two bullets.
23 DR. KANG See, it's interesting, | was
24 actually thinking the first and second bullet are
25 redundant, and the first and third are the ands.
. 00104

1 DR. GARBER No, the first and second are

2 two different popul ations, those with di sease and

3 t hose wi t hout di sease.

4 DR. KANG (kay. Let ne deal with the

5 first and third then, if | could have the next

6 over head, because | do think the first and third are
7 ands also. If you |look at treatnents, treatnents can
8 be divided into effective treatnents and ri sky

9 treatnments, and they could be both effective and
10 ri sky, effective but not risky, not effective but
11 ri sky, and then neither. And when you think about
12 this, the issue of the likelihood that a test with

13 | nproved accuracy or conplenentary information with
14 | nproved accuracy, increnental, |I'mtalking about

15 i ncrenmental accuracy, will change managenent or

16 | nprove outcones, that's certainly true in the first

17 where you're really concerned about m nim zi ng your
18 false positives and fal se negatives, both for

19 effective and risky treatnents. But if you have a

20 treat ment now which is effective but not risky, there
21 the clinician is faced with an issue of boy, | don't
22 want any, | really want to mnimze all of ny fal se
23 negatives. But if the test is only increnentally
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changi ng your false negatives a little bit, they are
going to ignore that second test and still treat.

Li kew se, in the other scenario where it's

not as effective and it's risky, so | just wanted to,
| think those really are ands, and it's very

i mportant. But this is for your consideration and |
just wanted to nake sure of that clarification.

DR. SOX: Thank you very nmuch. Any

coment? We'll work on that to try to make it nore
explicit and nore logically consistent.

| s there anybody el se fromthe audi ence

who woul d Iike to coment before we nove on to the
next stage.

M5. CONRAD: You can use either of the

aisle mkes, or the podiumor the table.

DR. SOX: And please identify yourself.

M5. CONRAD: And you each have five

m nut es.

DR. SOX: Maximum 1'd prefer it to be

| ess, because we probably should nove on in about ten
m nutes to the next schedul ed presentation.

M5. TESSER M nane is Ruth Tesser. | am

an enpl oyee of CTI and | ama PET i mging center

di rector and al so past president of the Institute for
Clinical PET. Due to the tine frame between the
announcenent and this neeting, sonme of the surgeons
and oncol ogists that would |ike to cone were unabl e

to attend, so I've got four letters that | wll try
to read quickly for you, in support, and just

di scussing their feelings about, or their thoughts
about broad coverage an PET.

The first is, | actually had a m x between

academ c centers and community based centers. The
first is froma community based center that actually
hol ds, they have at-risk contracts for patients, so
they actually had to nmake deci si ons about whet her
they were going to be using PET or not. This is from
Dr. Cargiano (phonetic). He is the director of
Sutter Cancer Center in northern California.

As the nedical director of a |arge not for

profit cancer center and nedi cal oncol ogist with



ei ght years experience with PET scanni ng usage in
oncol ogy, ny coll eagues and | have seen thousands of
patients wwth a wi de range of cancers, and have found
the PET scan to be inval uable and essential for
correct treatnent decisions. | and ny colleagues in
medi cal , surgical and radi ati on oncol ogy strongly
support broader coverage for PET scans simlar to the
process of coverage for CT and MRl scans. W have
found PET scan to be useful in correctly staging a

wi de variety of cancers, including but not limted to
breast cancer, pancreatic cancer, brain tunors,

hepat ona, and head and neck cancers. | amfamliar
with the PET scan literature, especially fromthe
Northern California PET Imaging Center. These data
are quite conpelling and in ny experience support

br oader coverage for PET usage. On a practical note,
PET scan use may actually reduce costs associ at ed

wi th conpl ex cancers, especially inportant in a
capitated health care environnent.

The second letter is fromDr. Thonas

D Am co, assistant professor of surgery, nedical
director of the clinical oncology services, and
co-director of the thoracic oncology research | ab at
Duke University.

This letter is in support of broad

coverage for positron em ssion tonography scanning in
patients with known or suspected nalignancies. |'ma
practicing thoracic surgical oncologist in a |arge
academ c nedi cal center as well as the nedical

di rector for oncology services within the Duke

Conpr ehensi ve Cancer Center. As the literature
denonstrates and our experience supports, PET
scanni ng has nade a trenendous inpact on the
practices of nedical and surgical oncology. In
addition to the accepted and supported indications
for PET scanning, this technology is in fact useful

for virtually all patients in oncology and has been
shown to i nprove the staging of cancer and decrease
the overall costs of patient managenent in patients
wi th suspected malignancies, and to decrease the
overall cost of patient managenent. |In patients with



suspect ed nali gnanci es, a negative PET scan may
curtail unnecessary foll owup and unneeded furt her
scans to exclude malignancies. PET scans have the
ability to address the primary tunor, to assess
possi bl e | ynphatic involvenent, to evaluate the
entire body for potential occult netastasis, and to
detect recurrence after treatnment. For patients with
occult netastatic involvenent, a positive PET scan
may prevent unnecessary exploratory surgery in a
patient with unresectabl e disease. Wile all

di agnostic procedures have their strengths and
weaknesses, | strongly believe that while positron

em ssion tonography is an inval uabl e study of
patients with oncol ogic disorders, owing to its
sensitivity, specificity, and the ability to eval uate
the entire body. 1In our institution it has repl aced
gal | eon scanning for |ynphoma, bone scans for
netastatic |ung, esophageal and breast cancer, and
adj usts our treatnent plan in a significant nunber of
patients with all types of nmlignancies. Broad

support of PET scanning for patients with known

ver sus suspected nalignanci es woul d i nprove the
quality of care and by reduci ng the nunber of

mul tiple other organ specific staging studies, have
the ability to reduce overall costs. |[If you have any
guestions, please contact ne.

You' ve got copies of each of these

| etters. The next letter is fromDr. Hlliard
Sigler, chief of surgical oncol ogy, professor of
surgery, professor of immunol ogy at Duke University.
|'"d like to take this opportunity to

express sone views concerning the clinical
utilization of PET scans. M position at Duke
University Medical Center is chief of surgical

oncol ogy and ny university titles are professor of
surgery and professor of immunol ogy. Over the past
several years, clinicians involved with neoplastic

di sorders have cone to depend heavily upon MRl and CT
scans. Mre recently we have eval uated the
utilization of PET scans. M/ own experience with PET
scans now nunbers nore than 300 clinical patients
with patients being diagnosed with nalignant



23 di sorders facing potential major abdom nal or
24 t horaci ¢ operative procedures. W have determ ned
25 t hat PET scans are 90 percent accurate in terns of
. 00110

1 sensitivity for occult phacitis of neoplastic

2 deposits. Oten tines we will alter our clinical

3 managenent based on the findings of the PET scans.

4 W have deferred radical neck dissections, pul nonary
5 resections, hepatic resections, adrenal ectom es, and
6 partial bowel resections to renpbve occult neoplastic
7 di sease when PET scans define distant sites which

8 render the patients not operative candi dates but

9 candi dates for system c chenot herapy and/ or

10 | mmunot herapy. |If we can save patients nmgjor

11 operative procedures, not only are we reduci ng health
12 care costs, we are nore accurately defining those

13 patients who will benefit from surgical procedures

14 and those who shoul d be subjected to, should not be
15 subj ected to an unnecessary surgery because of

16 di stant di sease not defined by CT and MRl scans.

17 DR. SOX: Excuse ne, your tinme is up, so |

18 wonder if you could just kind of hit the absolute

19 m ni mum hi gh points that you think you want to get
20 acr oss.
21 M5. TESSER W have -- in your file also
22 t hat you have, you have another letter fromDr. Janes
23 Fl ei schman from Uni versity of Washington, who is
24 prof essor of surgery, who goes through his points in
25 a two- page docunent.
. 00111

1 DR. SOX: Before you sit down, | wonder,

2 does anybody on the panel want to comment about these
3 | etters and what you think of them any take on this?
4  Anybody want to say anything? Bob?

5 DR. MJURRAY: Are any of the authors of

6 those letters, have any of them published any of the
7 studies that we have in our materials? That's a

8 rat her vague question, but they speak very strongly,
9 but if they haven't published, that certainly has to
10 be taken into consideration.
11 M5. TESSER | can speak for the one
12 physician in northern California, and he has not been
13 an aut hor, has he? The ones at Duke have been
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authors, and I don't know if Dr. Fleischman has been
an aut hor.

DR. MJRRAY: |'msorry, the nanes of the

ones who have aut hored?

M5. TESSER Dr. Fleischman from

Washi ngton University, Dr. Sigler from Duke, and

Dr. D Amco from Duke have all been authors.

DR. SOX: Frank, did you have a coment ?

DR. PAPATHEOFANI S: Just very quickly

then, | think that it's inportant to include this
sort of information obviously, because the fol ks that
have witten these letters have taken the tine to do

so, should be acknow edged. Cbviously they are

t hought | eaders in their institutions and | think
that what | was inpressed with was just how specific
they were in their comments and | appreciated that,
rat her than very broad general statenents about PET
being great or sonmething. | think the letters offer
very specific exanples of where the technology is
bei ng used.

M5. TESSER Well, this also speaks to the

guestion that Dr. Brook was nentioning, that this has
been a long history, that each of these physicians
have had a long history in dealing with PET, it's not
just over the past year, so | think that's inportant
for the panel to know.

DR. BROOK: | would Iike to make one

comment. The letters could have been far nore useful
I f the authors had actually gone through and been
nore specific. It would have been interesting how
many tinmes they used them did it replace any other
test. It could have been nuch nore quantitative, and
for what kinds of patients, and did they really think
that -- so they would stand by and actually state
that if PET was approved they would have -- had they
al ready noved to the point -- it would have been very
interesting to know if they had noved to the point of

gi ving up sone other tests.

M5. TESSER  Yeah. W had a --

DR. BROOK: | know the letters had to be

drafted hurriedly because -- but if one's going to



eval uate one's clinical experience, | think there
woul d be sone nice guidelines to actually show t hat
because actually when you go back quantitatively and
| ook at sonme of this sonetines, it's based on a N of
two or three or four, and it would be very
interesting to knowthat in a little bit nore
specific detail.

M5. TESSER  Absolutely. Al in tine.

DR. SOX: A brief comment from Dr. Valk.

DR. VALK: (I naudi bl e comments; speaker

did not go to a m crophone.)

DR. TUNIS: | guess for, you know, for the
Executive Conmttee to help us with |ater obviously
Is that, you know, as you're going through the
framework that you' re devel oping, to the extent that
t he concl usions you cone to from applying the
framework to the enpirical evidence that we've got,
to the extent to which that's consistent or

I nconsistent with the strong feelings, consistent
feelings we hear expressed in this sort of letter, I
think it would be very useful for us to hear you

di scuss how those things should be reconciled with
our own del i berations about this, because |I have a
sense that maybe the direction m ght be fromreading
some of the material that we will be hearing
presented |l ater that there naybe is nobre questions
about the solidity of the enpirical evidence and yet
there is a fairly strong statenent fromthe
clinicians, these clinicians about the clear val ue of
t he t echnol ogy.

DR. SOX: One thing | would like to

suggest is that next tinme we announce we are going to
eval uate sonething, we could also state on our web
site description of the announcenent, people are
encouraged to comment, but please, and then give sone
suggesti ons about how to nake those coments as
focused and useful to the panel as possible.

DR. BROOK: Hal, can | just enphasize that

again. | think we have a total disconnect between
t he hundreds of patients in the assessnents and the
mllions of patients that have gotten this. And I

don't for one have any sense of where the standard of



22 practice is right now, especially in organizations
23 | i ke Kai ser which would be at risk for actually doing
24 t hese additional, have -- are there whole groups in
25 the country that have replaced doing sonmething with
. 00115

1 PET, where are we. There is no summary of that kind
2 of evidence and you get these letters, and it woul d
3 be great if sonmehow the clinical evidence and the

4 clinical standards could be put in alittle different
) way.

6 DR. SOX: Thank you. Second conmmrenter

7 pl ease. Actually, I'msorry, Linda.

8 DR. BERGTHOLD: | don't know if this wll

9 be relevant to the second comentator, but you know,
10 usually the letters that we get, particularly from
11 t hose who woul d benefit from having HCFA coveri ng

12 this, is to sort of tell us all the good things,

13 mar vel ous wonderful things that this treatnent or

14 tool will do. And | think in the future, | just want
15 to echo what Bob said, sort of what | was going to
16 say, is it would be extrenely helpful for us to get
17 frompractitioners sone sense of the relative nerits
18 of various diagnostic tools, and what are sone of the
19 weaknesses. Because in fact, we will find out what
20 t he weaknesses are probably sonmewhere else, and it
21 woul d be very helpful if the practitioners could say,
22 you know, we don't use this for everything, or it's
23 not hel pful in every case, these are the cases where
24 It's nost hel pful.
25 DR. SOX: Thank you.
. 00116
1 DR. WALL: | amRichard Wll. |'mchi ef
2 of nucl ear nedicine and director of PET at Johns
3 Hopki ns, and al so vice chairman of radiology. | have
4 a conflict of interest; my son goes to Dartnouth and
5 "' mcol |l aborating on a PET project with one of your
6 faculty because you don't have PET at Dart nouth.
7 (Laughter.)
8 | also gave a |lecture there a couple weeks

9 ago and received an honorarium so | just wanted that
10 background out. All right. So we have sone respect
11 for the institution.
12 In any case, as far as background, | am



13 al so previous president of the Institute for dinical
14 PET and prior chair and nenber of the Anerican Board
15 of Nucl ear Medicine, and certainly on our board for
16 nucl ear nedi ci ne exam we test on PET, and we think
17 it's an inportant field. | personally have a 15-year
18 experience with PET and was involved in sonme of the
19 early studies, preclinical studies, show ng the

20 potential of sone of the PET agents for tunor

21 | magi ng, and al so sone of the earlier clinical

22 studi es showing the feasibility in humans of doing
23 t hose st udi es.

24 And | wanted to say just one thing. |

25 have been involved in therapeutic and di agnhostic

1 studi es because part of nmy interests lie in

2 t herapeuti c radi opharmaceuticals, but the clear thing
3 s, small studies are needed if the effects and

4 powers of the test are large, and |large studies are
5 needed if you're trying to see snmall effects. So in
6 nost therapeutic studies, particularly in the

7 cardi ovascul ar area, to see an effect of a couple

8 percent is very inportant, but you need thousands of
9 patients to do it. To see a difference in

10 sensitivity or accuracy between 50 percent and 80

11 percent, 50 percent and 90 percent, you need studies
12 of 20 to 30 percent.

13  Wien we published in Radiology in 1994

14 that PET was nore accurate than CT for staging |ung
15 cancer, that was a 23 patient study and the power of
16 it was |like .01 because the difference in performnce
17 was substantial. There have been about nine other
18 studi es, including the one recently published in the
19 New Engl and Journal of Medicine, showi ng the sane

20 sort of thing.

21 But | think you do have to keep in mnd

22 that if sonmething works really well, you don't need
23 the | arge nunbers you typically need in therapeutic
24 studies, and | know that this audience is aware of

25 that, but it seens to conme out repeatedly in PET. In
. 00118

1 the FDA, this has been taken into consideration for

2 I nstance in approval of sone biologic drugs, wherein

3 60 to 100 patients have been sufficient for approval



of a drug, and you know, in well designed controlled
st udi es.

| just wanted to say that in the studies

we did show ng PET to be nore accurate than CT for

i nstance in lung cancer, they were carefully designed
so that we were blinded as to the results

pat hol ogically. W also blinded our referring
physicians to the PET scan results because we didn't
want to introduce bias. But in a study like that,
you really can't | ook at managenent effects, because
you are blinding the referring physician to the
results of the newtest. As Dr. Val k pointed out,
the may not be confident in the newtest and in the
RIRB' s approved view, it would have been

| nappropriate to use the results of a new and
unproven test to change nanagenent.

So | think if you ask for accuracy of

bl i nded tests that changi ng managenent in the sane
test is not possible. The problemwe faced is once
you prove the test is significantly nore accurate in
a prospective blinded study, it's hard to convince
your referring physician to use the test that's |ess

accurate in a conparative study to show change in
managenent. So you know, if it's really good, it's
hard to go back to use sonething that's really bad.

| nmean, once you have driven a Lexus, you don't want
to drive a Hyundai, and | nean, not to inpugn certain
manuf act urers.

(Laughter.)

But as far as the view outside of this

literature, which is admttedly not as big as we

m ght |ike, najor societies such as the Radiol ogic
Society of North Anmerica | ast year chose PET as the
topic for their plenary new horizons | ecture.
Simlarly, the ASCO had a major focus on this, the
Aneri can Soci ety of Therapeutic Radi ati on Oncol ogy
had this as a major focus, and the Society of Nuclear
Medicine. This is a najor part of nedical neetings
and there's a huge growth; over half the abstracts in
t he Society of Nucl ear Medicine are on PET.

At Mchigan, where | was until | recently

joined the faculty at Hopkins, in 1990 none of our
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studies were clinical PET. Now 80 percent of our PET
studies are clinical, of which 95 percent are
oncologic. So there's been a huge growh, even in

pl aces that traditionally do research on PET in the
brain, on the use of PET in oncology. At Hopkins, a

simlar growh is occurring. Since |I have been

t here, there has been about a doubling of clinical
PET vol unme, and extensive use in a variety of

di seases. | think on a national basis, 30 to 40
percent growmh is being seen.

Now, just to |look at nmjor cancer centers,

i f you |l ook at the top funded cancer centers,
Menorial Sloan Kettering has gone fromone PET
scanner, now they're noving to four; Johns Hopkins
has noved fromone to two and now we' re | ooki ng at
three. MD. Anderson has gone fromone up to
apparently three; Dana Farber has installed these.
Maj or cancer centers are installing PET. They're
probably not doing it because they just want to spend
noney, they're doing it because they want to use the
technol ogy for both the surgical and clinical
condi ti ons.

So, | think that outside of the

literature, there's a |lot of evidence to suggest
there's a ot of growth in the use of PET in places
that try to make rational nedical decisions.

The ot her concern | have is, if you have a

rare cancer, you are really in trouble by these
criteria. W did work prospectively on testicular
cancer, showi ng that PET worked very well. It took

seven years to acquire the data, and I think we had

23 patients. It just takes a long tine. Wat if you
have adrenal cancer? PET seens to work very well.
900 cases a year. They wll never prove it to these

standards, and | don't think this commttee is, or at
| east | should say, the commttee needs to be

cogni zant of the issue of |ow frequency tunors in
guestioning or determ ning coverage guidelines,
because you just cannot get enough cases.
Particularly annoying to ne, | got a call

a couple nights ago on a patient with an adrenal



12 tunor and unfortunately doesn't qualify in general

13 for coverage under Medicare guidelines. So it does
14 come up on a daily basis. And sonme of the conditions
15 | i ke esophageal cancer, head and neck cancer, | think
16 the evidence is rather strong that PET is superior

17 and | would just sinply say that | think if these

18 were being done with a data nanagenent safety board
19 t hat the DVSB woul d probably have stopped the studies
20 because PET is superior to conventional nethods.

21 DR. SOX: Thank you for your conmmrents.

22 Anybody want to respond or ask questions? Bob?

23 DR BROOK: I'mreally a little bit upset

24 about your testinony. The technol ogy assessnents

25 show that virtually all of the technol ogies are

1 single site studies, which I would interpret as zero
2 cooperation across these esteened institutions that
3 we all fund, and I'"mjust really wondering why given
4 t he nunber of PET scanners everywhere and why the
5 sanpl e sizes of testicular cancer could not have been
6 accunul ated with cooperati on anong different

7 | nvestigators across site. And | really ama little
8 concerned about, that small sanple sizes for |ung

9 cancer works fine if you consider |ung cancer a

10 honbgeneous entity. But as you know wi th subgroups,
11 you need | arger sanple sizes to | ook at different

12 subgroups of patients. And could you just fill me in
13 on why the field operates in this single site single
14 Il nvestigator manner in ternms of producing evidence,

15 so that we're in this quandary, and HCFA is in this
16 guandary of what to do here?

17 DR. WALL: Well, | don't know if | can
18 speak for the entire field but |I can speak a little
19 bit as to our own experience. | nean, we nounted and

20 have recently just conpleted accrual of a prospective
21 mul ticenter study for PET in staging breast cancer,
22 and that's just under analysis. So with the NCl's

23 support, a collaborative study across --

24 DR. BROOK: | understand that, but you

25 started out by saying you've been in this field for
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1 15 to 20 years.

2 DR. WALL: Well, 1've been doing clinical



PET for 11 years.

DR. BROOK: Everyone has cone in front and

testified in front of us that this is not a new

t echnol ogy, and you have all these machines and all
this stuff, and you see at least in the technol ogy
assessnents so little, now you're beginning to see
it, and one of our responses could be well, you guys
sort of screwed up, so why don't we just wait another
three years until all this nultisite stuff gets done.
And I'mreally wondering why this stuff has not --
what is the inpedinment here, is it industry, is it
the NIH, is it HCFA? Wat's this inpedinent that you
couldn't nmount a better scientific story here earlier
and qui cker? What happened here?

DR. WALL: Maybe Dr. Phel ps would like to

try to address that and I'msure he will in a nonent,
but in lung cancer, solitary pul nonary nodul e, the
Institute for Ainical PET did nmount a nulticenter
study and I think that was reported in ASCO in the

| ast two years. But | think clearly, individual site
studies were perforned first to show proof of

concept. The first proof of concept papers, for

i nstance in breast were '91, nelanoma '93, so it does

take a while after you have individual center studies
show ng efficacy, it does take a while to nove those
forward into clinical studies. Fromour own
experience in breast, we had to nove forward to do
the multicenter studies. Dr. Phel ps?

DR. SOX: Very briefly, Dr. Phelps,

because we do need to nove on.

DR. PHELPS: Very briefly. First of all,

when CT and MR were introduced, CT very quickly went
into clinical utilization, MR paused for a little bit
and then went into clinical utilization; no clinical
trials of any substance were even done. In PET we
did not begin to |look at the issues of clinical
nmedi ci ne; we began to do the basic science to devel op
bi ol ogi cal assays and bi ochem cal studies. W were
interested in the basis of disease, not in clinical
use. In fact, not until the late 1980s and the early
'*90s did clinical trials begin.

And | would also wait on your small sanple
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guestions to give Samand Ed the possibility. |
woul d say that if you had ten places that did 100
studies a piece, that's a |lot better than one pl ace

t hat does a thousand, in terns of random zing out

bi ases and variables. |If you ook at the literature,
they cone frominstitutions all over the world. They

are published not only in imaging, but primarily in
noni maging journals. So let's just be patient a bit
and go out to the rest of the day and | ook at sone of
t he evidence nore carefully.

DR. SOX: Thank you, Dr. Phelps. W wl]l

now nove on to hear fromPatricia Love, who is going
to describe the FDA approval of FDG PET.

M5. HALLIDAY: | had signed up in the

beginning to do a public presentation. Do you want
me to wait until the end?

M5. CONRAD: \What's your nane?

DR. SOX: Well, we are going to have

anot her opportunity for coment later on. W want to
hear from everybody; at the sane tine, we've got to
have deli beration tinme at the end. That is the
probl em we' ve got.

V5. HALLI DAY: | naudi bl e.

DR. SOX: Wy don't you -- we'll nmake sure

t hat you get a chance at the second public comrent
period to be the first person. Wat's your nane

pl ease?

V5. HALLI DAY: Sue Hal li day.

DR. SOX: Sue Halliday, thank you.

Dr. Love?

DR. LOVE: Thank you very nmuch. Wile

she's putting on the projector, ny nane is Patricia
Love. | amdirector of the division of nedical

| magi ng and radi opharmaceuti cal drug products at the
Center for Drug Evaluation and Research at the Food
and Drug Adm nistration. | do not have any financi al
rel ationship to any PET center.

As you know, the FDA as well as HCFA, has

been considering PET products for a nunber of years
in trying to determ ne exactly what we were going to
do, and we grappled with sonme of the types of issues
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t hat you' ve been discussing this norning. M
comrents today wll be as brief as possible.

Just quickly froma historic perspective,

as was nentioned earlier, the FDA al so consi dered PET
as primarily a research tool earlier and it has noved
into clinical practice over the | ast several years.
In 1993, we did recognize the need to regul ate PET,
and there have been a nunber of approaches that were
published in 1995, but also as well recognized, those
approaches were not well received.

And in 1997, with the Food and Drug

Moder ni zati on Act, Section 121, the FDA was directed
to withdraw specific prior docunents and to devel op
approval procedures for the approval of PET drugs and
i n so doing, we considered several approaches that

al ready existed. One was using sonething called the
505.B. 2, which is a literature approach to approving
a product, and a J, which is a generic approach to a
proven drug product. Also, the Agency was required
to devel op current good manufacturing requirenents
for the use of PET products, and we would all ow the
USP approach in the interimwhile we were doing these
devel opnent s.

The Agency was to consi der rel evant

comrerci al and nonprofit differences, identify any
and consi der those that mght be relevant. Certainly
we were involving stakehol ders. The Agency had two
years to establish these devel opnents at |east as a
pref erence, and there was another two years for

| npl ementation. Sone things have been devel oped
within that tinme, sone things have not.

Were we are right nowis with the

st akehol ders as |isted here, the Agency has been
devel opi ng an approach to these different drugs, and
| know today we are tal king specifically about FDG
and the types of discussions that | will be

summari zing today are avail able on the FDA web site.
Under FDAMA there is a specific PET page, which

i ncl udes various reviews, literature, various

gui dances and regul ations, in relationship to the FDA

appr oach.



In discussing the issues with the PET

community, our decision was to initially focus on
various commonly used PET drugs and to devel op ot her
approaches later. In so doing, as you, we | ooked at
what was available in the public literature. W also
consi dered what the FDA al ready knew based on FDG
approval for epilepsy at one clinical site and an old
approval for sodiumfluoride in the 1970s, using F-18
for bone imaging.

But now just then specifically, this is

just a list of what was initially |ooked at as far as
PET overall was concerned. The first set |ooked at
FDG ammoni a, water and sodium fluoride, and we're
currently | ooking at you F-Dopa. W sought gui dance
from (inaudible) biologics that was initially
published in 1998 and a revision was published in
June of this year. Fromthe guidance for
establishing clinical effectiveness, that guidance
obvi ously descri bes what m ght be done prospectively
froma standpoint of clinical trials that are under
devel opnent, but it does contain a section for how
one mi ght approach a literature review and use
literature to establish evidence of safety and

ef fectiveness when other data and detailed trial data

are not avail able for us.

And sone of the key points are just

hi ghlighted here. One is that we | ooked very
specifically to insure that there are nultiple
studies. Sonetines, as was nentioned earlier, we do
not have trials that are nulticenter studies so in
that situation we |look to nake sure there are a w de
variety of studies with different authors, different
| nvestigators representing a prospective across the
boar d.

We al so ook in the nethods section for

each clinical study to be sure that there is a
prospective design that is detailed in the nethod
section, that there is a full accounting of all
patients that were involved, so we can | ook at both
an intent to treat type of analysis as well as an all
eval uabl e type of analysis and be able to make
deci si ons about bi as.
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W | ooked to see whether or not the

information in that clinical trial mght be useful in
consi deration of the indication that we m ght be
considering. W certainly recognize that clinical
trials that are done and available in the literature
are not necessarily done for the purpose of
supporting an approval, so we have to | ook very

carefully at whether or not the information wll
support a | abel ed indication of proposed use and in
so doing, we consider the clinical trial setting that
was studied, are these patients as was nenti oned,
that are just being enrolled in a sequential manner,
Is there a particular question that is being asked,
Is this a screening study, is this a study that is
going to be used just before one nmakes a nmmj or
decisions to go forward wth a biopsy or an invasive
procedure, or a diagnostic or therapeutic study. And
we | ook to see whether the end points that are
identified in that clinical trial will be relevant
for the proposed indication.

The nedi cal i nmagi ng gui dance di scusses how

that m ght be used in a diagnostic indications study.
We | ook at what you have terned a reference standard,
this is our standard of truth or gold standard that's
used to establish the diagnosis. W certainly would
| i ke to have other controls also in the article but
that's not always present, but we certainly at | east
require the presence of a truth standard.

The anal ytical plan for handling the

| mages nust be clearly described and that woul d

i ncl ude the discussion of blinding, how are blinded

| mmges used. Clearly we require blinded i nages for

t he basis of our primary decisions in evaluation of
the primary end points. W also want to see how t he,
what the statistical analysis that is identified in
the literature and a di scussion of sanple size, is it
rel evant and how i s that determ ned.

And then the results for the prinmary

i dentified prospectively stated end point woul d need
to be robust and based primarily on a prospective
anal ysis, not a retrospective ad hoc analysis of the



dat a.

So in looking at the literature again,

t hese are the drugs that were identified for PET and
fromnow on ny comments will specifically focus on
FDG | ooki ng at nyocardi al indications and oncol ogy,
and how that |ed us to the approval process that the
Agency published earlier this year. For the
literature search for FDG for the nyocardi al

i ndi cation, 632 articles were identified and 10 net
the set of criteria that | just nentioned, criteria
for review to determ ne whether or not they would

|l ead to the type of indication that was being
considered. And | mght add, specifically the

i ndi cation that we were considering in this context
was whet her or not FDG woul d be beneficial for the
eval uati on of nyocardial viability, in that context.

And then for oncol ogy, 150 articles were identified
and 16 were identified as neeting the criteria for
revi ew.

Focusi ng on oncol ogy for the nonent, of

those 16 articles, they involved at |east 50
patients, pathology was the standard of truth; here's
a statenent of the doses, the ranges across the 16
articles. These arns evaluated a variety of

di fferent cancers, non-small cell cancer, colorectal,
pancreatic, and others that you see listed. And
there were a nunber of different netastatic sites
involved in the different articles.

The articles also specifically were used

in a clinical setting where there was an abnormality
either already identified by a prior test and the
patients were being inaged to seek a diagnosis, or
the patients had an existing diagnosis of cancer and
were being i mged for further workup or nonitoring.
None of the 16 that we were reviewing in this context
| ooked at FDG as a screening test in healthy
asynptonatic patients.

Again, of the 16, 2 were considered

adequate and well controlled in the Agency's
traditional test. These were articles by Vallo in
the Journal of Cdinical Oncology, and Dr. Carr in
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Bl ood, both in 1998. The other articles were

consi dered supportive for our purposes. This is just
a very brief summary of the two key articles, again,
all having greater than 50 patients, histopathol ogy,
ot her nodalities as controlled or blinded read.

There were lesion criteria specifically identified in
one article. Prospective design, the dose was
identified and the data allowed us to do additi onal
anal yses to determ ne the sensitivity and
specificity, |ooked at positive and negative
predictive values and the like. Here is just a
summary of the sensitivity and specificity results by
a visual analysis and by an SUWV analysis. This slide
is derived fromthe primary presenter's review of the
dat a.

The safety for FDG certainly we already

had a product that was approved so we had a great

deal of safety data already avail able and the doses

t hat were being used were in the sane range as those
t hat were avail able for the previously approved

epil epsy indication. The Agency was al so required on
the basis of a pediatric rule in Decenber 1999 to

det erm ne whet her or not any of the information was
rel evant to the pediatric population, and it was
determ ned that on the basis of the original FDG

approval for epilepsy, we had a great deal of

I nformation; that approval was al so including a

pedi atric approval. W had no information on glucose
utilization in the pediatric population and no data
on radi ation dose symetry in pediatrics.

So, for oncology indication, it was

determ ned that PET was approvabl e for assessing

gl ucose netabolismto assist in evaluating nalignancy
in patients with known or suspected abnormalities
found by other testing nodalities or in patients with
an existing diagnosis of cancer.

Well, how did we particularly arrive at

that indication | abeling? There was a

radi ophar maceutical rule also that was derived from
FDAMA, and al though I'mnot going to go over all the
| ssues on this slide, specifically that rul e included
a di scussion of indications, how one woul d eval uate
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ef fectiveness and safety, and these data were
clarified in the guidances that | nentioned earlier.
One specific thing in the guidance i s how

we | ook at different indications and as nenti oned
earlier, there is a structural or an anatom c type of
delineation that's usually nore of a nonspecific
characterization of a mass delineation features and
the Iike. There are functional physiologic or

bi ochem cal aspects of inmaging. There's disease and
pat hol ogy detection, and diagnostic or therapeutic
managemnent .

The Agency has often been asked about how

do we relate this to the nanagenent rel evance or
clinical outconme, or clinical utility or benefit in
all of the indications. Fromour perspective, all of
t hese have clinical utility and benefit, but it's in
the context of the clinical study. As was nentioned
earlier, there is very definite information that can
be derived in the use and eval uation of the patients
if you' re sinply | ooking at structure and delineating
an outcone or an outline of a given mass. Functi onal
I nformation, our classic exanple is an ejection
fraction or renal function. Again, this type of

i nformati on has great benefit froma diagnostic
utility without necessarily know ng the specific

di sease that nay have caused an abnormality and an

ej ection fraction.

For di sease or pathol ogy detection, we're

| ooking nore at the traditional diagnostic, what is

t he cancer, what is the pathology. Disease would be
a nore specific type of an assessnent to us and

pat hol ogy a bit nore general in the detection sense.
And then for diagnostic or therapeutic

managenent, from an Agency perspective we're | ooking
at the actual |abeled indication that's printed in

t he package insert, so a diagnostic change m ght be
one where given this test, the result, one can nake a
specific determnation in a sequential diagnostic

al gorithmthat one m ght be using, or if you're

| ooki ng at whether or not a patient m ght have a
different therapeutic intervention or perhaps nay or



may not respond to a coronary artery bypass, this
woul d the type of | abel ed therapeutic nanagenent
indication. So it's a gradation or degree of how the
different types of indications are used in a clinical
benefit scenario and how the indication is actually
construed on the package insert.

So, this indication for oncology then is

somewhat of a conposite. |t has glucose netabolism
so this is a functional utility; as well as use in a
particul ar setting for evaluation of malignancy, this
I s a pathology detection type in a setting of
patients who have suspected abnornalities by other
nodal ities or existing diagnosis of cancer. The
clinical trials |abeling section of the package

i nsert does describe what we generally know about the
sensitivity and specificity based on these trial

anal yses, and it gives sone of the caveats on false

positives and fal se negatives that were nentioned
earlier, and specifically addresses the inflamatory
processes, fungal infections and others that m ght
need to be considered in the overall assessnent and
use of this particular inmaging nodality.

Just shifting briefly to nyocardi al

viability, in an anal ogous fashion we reviewed 10
particular articles that net the criteria. These
articles were actually a bit smaller but they were
all very consistent. They all |ooked at hibernating
nmyocardiumor viability assessnents in conparison to
a functional outcone of left ventricular function by
anot her neasurenent. The function was eval uat ed
before and after coronary artery bypass. Sone of the
ot her articles al so anong these 10 | ooked at ot her
types of clinical utility established by perfusion,
ot her approved perfusion agents.

This is just a summary of the 10 arti cles,

t he sanpl e sizes across the board for each individual
patient as well as a segnent analysis of the heart.
DR. SOX: Excuse ne. | wonder, could you

cut to the chase for the nyocardial, since we're not
going to be really discussing that today?

DR. LOVE: kay, fine. The indication,

coronary artery disease and |eft ventricul ar



dysfunction, again | ooking at gl ucose netabolism and
used with other nyocardial perfusion agents to

i dentify nyocardiumw th reversible | oss of systolic
function. And again, it had fal se positives and
negatives that are also available in the clinical
trial section.

For our approval process then, devel opers

of PET agents and PET centers are encouraged to
submt a 505.B.2 or a 505.J application. This would
be based on the chem stry. One of our concerns was
that there are various FDG products avail abl e across
the many centers, and we needed a way to insure that
all centers are producing the sane drug product, so
t hat woul d be based upon the chem stry for each
particular site. If the chemstry is identical to

t he one approved NDA that's al ready avail able, then
someone would submt a J application; if there were
slight differences, then one mght submt a 505.B.2
application to docunent any chem stry issues. New
clinical studies would not be needed. The FDA
publ i shed a Federal Register (reporter changed paper
whil e tap was changed) gave sanple information for
the CNC and specific formats for the | abeling that

i ncl uded all details that woul d be necessary.

And | will stop there for the rel evance of

this particular discussion.

DR. SOX: Thank you very much. Does
anybody have any questions they would |i ke to address
to Dr. Love? Sean?

DR TUNIS: Correct ne if this
understanding is wong, but in terns of the -- so the
FDA's determ nation of the effectiveness of FDG PET
for broadly in oncol ogy was based on the two studies
t hat you nentioned and the 14 supporting studies, and
that is the basis for the determ nation of broad
concl usi on about effectiveness of FDG PET in

oncol ogy?

DR. LOVE: Yes, the two key articles and

t he other 14 studies which were very consistent in
their results.

DR. SOX: And did | understand correctly



17 that there are really only two articles that net all
18 of your criteria to really be considered first rate
19 evi dence?

20 DR. LOVE: The two articles that net the

21 bul k of the information. There were other articles
22 t hat may have had pluses and m nuses but again, we

23 | ooked at the overall weight of the evidence fromthe
24 other 14 to nmake sure they were going in the sane

25 direction. The Agency's standard at the nonent for

1 safety and effectiveness is generally two adequate

2 and well controlled trials, and so we did have two

3 fromthat perspective.

4 There was a di scussi on about

5 random zation. Although we don't necessarily | ook at
6 random zation for each individual patient, we | ook at
7 random zation of the blinded imagi ng readi ng protocol
8 to make sure that that's sufficient froma standpoi nt
9 of elimnating bias.

10 DR. SOX: Ckay. Any other questions from

11 the panel? 1In that case, we are going to nove on.

12 The next topic is presentation of the coverage

13 request, and we are going to start with Dr. R Edward
14 Col eman, who is going to present on |ung cancer and
15 colorectal cancer. And Dr. Col eman, since we're not
16 going to be discussing | ynphoma, | hope you will just
17 not di scuss | ynphonsa.

18 DR. COLEMAN. No problem | am Ed

19 Coleman. | am professor of radiol ogy and director of
20 nucl ear nmedi cine at Duke University Medical Center
21 and am here representing the Institute for Cinical
22 PET and the Soci ety of Nuclear Medicine, Anerican

23 Col | ege of Nucl ear Physicians. | will keep ny
24 comrents short, I know we're runni ng behi nd schedul e.
25 On this slide | just want to nmake two
. 00141
1 points. One is, there are now several inmaging
2 I nstrunents out there, Mke estinmated 400 today. |If
3 there's 800 worldw de, the United States has slightly
4 over 50 percent of those. PET has becone a routine
5 study in nuclear nedicine. In institutions |ike Duke
6 where we have been doing PET for a while, it's no
7 different than ordering a bone scan than ordering a



PET scan.

M ke went through that we're inmaging

bi ol ogy, we're neasuring function, and we've had a
hi gh accuracy for many di seases. W' re using

fl uor odeoxyglucose; it has a 110-mnute half life,
cleared fromthe blood |ike glucose, once

phosphoryl ated, not further netabolized. FDGis
readily avail able commercially now, we no | onger have
to have the cyclotron in our facilities, it can be
purchased just |ike a bone scanning tracer.

PET in lung canter has been shown to

provide information in the evaluation of focal

pul nonary opacity, staging of |ung cancer, and

eval uation of the effect of therapy, and I'lIl go

t hrough those indications.

Start off with the case exanple. This is

a 50i sh year old lady, admtted to the hospital for a
gynecol ogi ¢ problem a benign disorder, had this

chest x-ray, has a pulnonary nodule in the right
upper | obe. The next procedure that was done was a
CT scan; it's an indeterm nate pul nonary nodul e and
the CT scan could not determne if it were benign or
mal i gnant. Interestingly, the next procedure that
was ordered in this patient was a radi onuclide bone
scan, thinking that it was a very high |ikelihood
that this patient was going to have cancer, and we
saw an abnormality on the bone scan in the left iliac
crest, which would be worrisonme for malignancy but
certainly not diagnostic. Got a plain film it did
not show any | esion.

Then a PET scan was ordered and these are

t he i mages of the chest, showing on this posterior
coronal cut, this pulnonary nodul e which was cancer,
mul tiple | ynph nodes within the chest, which were not
seen as abnormal on the CT but were involved with

di sease, and nultiple vertebral body abnormalities
whi ch were not seen on the bone scan. And here shows
a sagittal cut show ng the nmultiple bony sternal
vertebral body nedi astinal disease that had not been
previously suspected or detected by the conventi onal

| magi ng nodal ities.

M chael Gould and col | eagues from Stanford
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and the VA at Palo Alto Health Systens, have recently

presented at a chest neeting a neta-analysis of PET
for diagnosis of pul nonary nodul es of nass | esions.
Here they found that 34 studies net their
preestablished criteria for inclusion, about 1400
nodul es of mass | esions, the maxi num j oi nt
sensitivity and specificity, which is the upper

| eft-hand point on the ROC curve, which has a
relationship with the area under the curve, was 91.2
percent, with a sensitivity of 97 percent,
specificity of 80 percent in that popul ation.

PET has been shown to be very accurate in

stagi ng the nediastinum Dr. Sox showed sone data
earlier today. Here's an exanple that by CT scanning
t he nedi asti num was negative. CT |ooks at size of
nodes, the PET | ooks at the netabolismwthin the
nodes, | ooks at the biology of the disease, and here
we can clearly see two abnormalities within the

medi asti numon this coronal as well as on the
sagittal inages. The PET information is not only
used to determne if there is disease in the

medi astinum it's used by the surgeons to direct

t heir nedi asti noscopy or |ynph node sanpling if they
can't get to the |ynph nodes by nedi asti noscopy. In
patients who cannot undergo nedi asti noscopy for
contrai ndi cations for nedi asti noscopy, the PET then

will be used in the nanagenent of that patient.

Dr. Wall and his coll eagues had a

net a- anal ysi s on nedi asti nal stagi ng published | ast
year in Radiology. PET on 514 patients, CT scan 2000
patients, and you can see the 19 percent better
sensitivity, about 91 versus 77 percent on the
specificity.

There have been several studies |ooking at

PET in staging the whole body. This is a study that
we did from Duke that was published | ast year; there
was a very simlar study published in the New Engl and
Journal of Medicine earlier this year. There's about
si x or seven studies out there now on around 100
patients who have had PET scans, chest CT, bone
scans, and what we found is very simlar to the other



studies, that the PET is nore accurate than
conventional imging, here 83 patients versus 65
patients. N ne patients had netastases detected only
by the PET scan and furthernore, 10 patients who had
suspect ed net astases by conventional imging did not
have netastases by PET or subsequently by biopsy or
clinical followup. So it upstages sone patients,
downstages others, but it puts theminto the right

st age.

Looking at the effects of therapy and

| ooki ng at prognosis after therapy, 113 patients with
non-smal |l cell lung cancer, had PET after initial

t herapy, 100 patients had positive PET scans, nedian
survival 12 nonths; 13 patients negative PET scans,
11 patients alive, nedian followup of 34 nonths. So
it's able to stratify the patients after their

t herapy for their |ung cancer.

Anot her study in the European Respiratory

Journal, 126 patients, non-small cell |ung cancer,
Stage | to Stage I11-B, studied before and after
therapy. 58 with curative therapy, 68 percent with
pal liative therapy; followup period was 8 to 40
nonths. And in this series, PET was very accurate in
determ ning who had residual disease and who did not,
and PET correctly identifies responsive therapy in
121 out of the 126 patients.

So there are several studies now not only

| ooki ng at the diagnosis and stagi ng, but | ooking at
the affects of therapy.

There is data on | ooking at col orectal

cancer. A lot of the data has been in |l ung cancer,
we're using that as a nodel. There's nore data in

| ung cancer because it has been paid for a |onger
period of tinme than other indications. |If we're not
being able to have these studies paid for, it's very

difficult to gather the data in these patients.
Here's a patient with a known col orectal

cancer, has a |low attenuation lesion in the liver, a
single | esion thought to be an operative candi date.
A certain percentage of these patients can be cured
by surgery. W did the PET scan and there were



multiple lesions. And there's several studies
show ng that the PET scan is nore accurate than the
CT scan in detecting netastases in the liver from

col orectal cancer, and not only did this patient have
multiple liver netastases, but had nmultiple
para-aortic nodes outside the l[iver. Again, the
multiple liver netastases and the di sease outside the
liver would nake this patient not be an operative
candi dat e.

In patients who have col orectal cancer,

rising CEA with negative CT scan, we're able to

i dentify netastases in a high percentage of those
patients, and this is an exanple of such a patient.
These are | ynph nodes within the abdonen. Frequently
i f you go back on the CT scan, you nay see the
abnormal ity that was thought to be nonyl pacified
bowel , but it could not be nmade on the CT scan and

t he di agnosis is nade on the PET scan.

The group from UCLA has done a

net a-anal ysis of PET in recurrent col orectal cancer.
281 patients, had a 97 percent sensitivity, 76
percent specificity, and then in 7 studies had a
change of nmanagenent in 29 patients. There's now an
article in the literature that has been accepted in
the surgery literature showi ng the cost effectiveness
of PET in evaluating patients with recurrent

col orectal cancer.

The group from WAshi ngton University knew

that | was going to be presenting here and sent this
slide to me fromthe surgery group there that's in
the Annals of Surgery, it's in press, and what they
have found in a group of 43 patients who were being
evaluated for netastatic disease and thought to have
a single netastasis and to be a surgical candidate
had a PET scan, and the PET scan denonstrated di sease
outside of the liver in 7 of those patients, and they
did not undergo surgery. Overall, three-year

survi val using Kassen Meyer plots was 77 percent in

t hose patients conpared to 30 to 64 percent by
conventional nethods, and the three-year disease free
survival is 40 percent, and again, 15 to 28 percent
by the conventional nethod.
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Well, we have rel ooked at the data in the
literature, Sam Ganbhir wll talk nmore about the data

this afternoon, but now we have data on 24, 000
patients in 643 studies in the literature. The
sensitivity of PET overall has been 84 percent,
specificity 88 percent, and change in managenent 32
percent .

| should say, and nmake the panel aware

that the data that had been submitted in the original
docunent to HCFA that canme from UCLA and Duke was at
the request of Dr. Kang in a neeting that Dr. Phel ps
and | had with himin March or April of |ast year,
and asked us to summarize the literature and what was
in the literature, and to give sone internediate
outcone. That data was not submtted as a

net a- anal ysis and was not nmeant to be used for that
purpose. It was a survey of the literature. He
asked us to include abstracts, which we did, and we
clearly identified, as well as a survey of the
literature. And this is an extension of that data
set.

Then if you |l ook at the patients that had

both CT and PET scans, the overall sensitivity of PET
was 85 percent, CT 66 percent, specificity 89 and 76.
And agai n, these nunbers are no different than the
popul ati on who had reported a PET without having a CT
scan, but you can see the data show that the PET scan

I's nore accurate than the CT scan. Furthernore, the
change i n nmanagenent in patients who had both CT and
PET was 31 percent, again, no difference in those

t hat had the PET al one.

So, in sumary, PET is a nol ecul ar inmagi ng

technique, it imges biology. |It's accurate
detection of nultiple disease and it inpacts patient
managenent, and | will stop there.

DR. SOX: Thank you very nuch,

Dr. Coleman. Now there's a bit of tinme for questions
and comrents. Ron?

DR. DAVIS: Dr. Col eman, you nentioned at

t he beginning that PET is considered a routine study
I n nuclear nmedicine. Can you give ne an idea of who



pays for it?

DR. COLEMAN. Well, Medicare pays for

solitary pul nonary nodul es, staging of -- initial
stagi ng of lung cancer, detection of recurrent
mal i gnant nel anoma, detection of recurrent col orectal
cancer with a rising CDA and stagi ng and restagi ng
of Iynphoma. O her third party payers have policies
to pay for at |east those indications and generally
nore than that, so third party payers and Medicare
pay for nost of the studies that we're now doing. A
| ot of the patients who could benefit fromthe PET

scan are not being studied because there is not
policies for reinbursenent.

DR. DAVIS: Thank you.

DR. COLEMAN. W do have several patients

who do pay on their own, and | certainly shoul d
include that. That's, | don't know, that's probably
about 15 to 20 percent of our patients wll pay
because they want to get the study done, their
surgeon or physician thinks it's necessary.

DR. CERQUERIA: Dr. Coleman, | wonder if

you could coment, we've heard different criteria
used for selecting studies in the literature, and our
reviewers nust be doing a very bad job. Dr. Love
told us that of 150 published studies, only two were
appropriate. The New Engl and Medi cal Center reviewed
the data that you presented and really cut it down.
What do you think is a reasonable criteria, and why
Is there such a big difference between what sone find
acceptabl e and others don't?

DR. COLEMAN. Well, | think it depends on

what are your criteria that you're setting for the
publications and you know, just the size of patients,
how the patients get into the study, the way the
studies are read. And if you take the extrenely
tight situation where you have to have hundreds of

patients and blinded readi ngs, there just hasn't been
a large nunber of studies perforned like that at this
point intime. There certainly are sonme, you know,
there are several nulticenter studies in the
literature, not a huge nunber at this point in tine.



A lot of that, there just hasn't been the noney to
get these studies organi zed and get them perforned.
DR. CERQUERI A: So does that nmean that all

the stuff that's out there that doesn't neet the
criteriais wirthless, or is there any value in those
studi es, and what is the val ue?

DR. COLEMAN. Well certainly there is a

| ot of value in that, and | think Sam Ganbhir this
afternoon will be going through that and will be
goi ng through the docunent in nore detail, and wll
address that probably better than I can.

DR. SOX: Frank?

DR. PAPATHEOFANI'S: Dr. Col eman, several

of the letters that were read by Ruth Tesser were
fromclinicians at Duke, and I just wanted to go back
to the Duke experience, and if you could be a little
nore specific, | know Bob Brook stepped out at sort
of a good tinme, but one of his criticisnms were if

t hose letters could have been nore specific, they
woul d have been nore hel pful. So one question is,

can you be a little nore specific since these are
your col | eagues?

The other is, fromyour vantage point at

the S&M RSNA and so forth, what's going on out
there? | nmean clinically, are these protocols just
being used in general, or are there any limtations?
DR. COLEMAN. Well, speaking for ny

col l eagues, the one, Dr. Hilliard Sigler is a

surgi cal oncol ogi st who deals primarily with

mel anoma, he now has two publications in the
|iterature and has shown that PET is nore accurate

t han CT scanning, and it changed managenent from
surgi cal to nmedi cal managenent which he nentioned in
the letter, in about 15 to 20 percent of the
patients. He has another abstract on 300 patients
show ng very simlar data.

Dr. Tommy D Am co, who is a surgical

oncol ogi st, uses the PET scan in evaluating the
patients for netastatic disease to make sure they're
surgi cal candidates. And as he said, he no |onger
gets bone scans or abdomnal CTs in his patients;
they are staged with a chest CT and a PET scan to



23 determne if they are operative candidates. So it
24 has decreased the utilization of other procedures.
25 | should also nention that Dr. Sigler uses
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1 the PET scan as the surveillance procedure. He no

2 | onger follows these patients with CT scans. W're

3 starting to see that with our |ynphoma patients; the
4 PET scan is being used as a surveillance procedure

5 and not repeating the CT scan.

6 Was there another question?

7 DR. PAPATHEOFANI S: Just a broader comment

8 on practice in general.

9 DR. COLEMAN. Well, | think that we're

10 seeing the type of practice that we' ve been

11 devel opi ng at Duke over the last four or five years
12 ext ended t hroughout the United States. W are seeing
13 that PET is being nore widely utilized, nore w dely
14 utilized in primarily the malignancies that we're

15 getting reinbursed for, and we're seeing it being

16 used | think very effectively in the managenent of

17 patients and changi ng patient nanagenent.

18 DR. SOX: Are there any other coments

19 before we nove on. |In that case, thank you very
20 much, Dr. Coleman. We'Ill now nove on to a discussion
21 of Al zheinmer's disease by Dr. Gary Small.
22 DR. SMALL: Thank you. Let nme begin with
23 ny conflicts. First, | do not have any financi al
24 rel ationships with PET centers. | ama consultant to
25 several conpanies that make drugs for Al zheiner's

1 di sease, including Jansen, Pfizer, AZI and Navartis.
2 |"'ma geriatric psychiatrist at the UCLA

3 School of Medicine where | am al so a professor of

4 psychiatry. | direct the Center on Aging there, and
5 I"ma clinician and clinical researcher, and I'm

6 going to talk about the use of PET for eval uation of
7 denmentia. |If we could just nove the slide over and

8 maybe bring the lights down a bit.

9 To begin with, a couple of points that 8

10 percent of people 65 and over have denentia, 25

11 percent over the age of 75. Two-thirds of the cases
12 are eventual ly di agnosed as Al zhei ner's di sease by
13 autopsy. The annual estinmated cost in the United



States, if you include both directs and indirects, is

over $100 mllion. Most cases go unrecogni zed. And
t he accuracy of clinical diagnosis can be as | ow as
60 percent.

So, we know that Al zheiner's is preval ent,

it's costly, but it can be treated, especially in the
early stages. The current approach to denentia

di agnosi s involves nultiple often costly assessnents
perforned over the years, yet PET provides early
positive differential diagnosis for Al zheiner's and

ot her denentias. |In fact, the classic Al zheiner's
PET pattern will appear years before the di sease can
be confirmed clinically. 1In fact, we have found that

over 90 percent of the cases can be, are accurate
with PET three years before the clinical diagnosis
can be established, and | will show those data in
just a nonent.

So if we ook at a differential diagnosis

of denmentia, we find that it often involves these
multiple clinical exans over the years, CT and MR
are normal, or show nonspecific atrophy or focal

| esions, but they fail to provide a positive

di agnosi s of Al zheiner's disease. Despite the fact
that CT and MRI rarely help in the differenti al

di agnosi s, we know they're reinbursed. And in fact,
CT and MRI can actually reduce diagnostic accuracy
because of the high rate of Alzheiner's with
incidental infarcts and the low rate of true vascul ar
denenti a.

Here we see sone exanples of what the PET

scan can show in various denentias. First, in a
normal person you see normal glucose uptake in their
gray matter and the deeper structures. Wth

Al zheinmer's there's a typical pattern of parietal
deficits. Vascular denentia, you see both cortical
and subcortical deficits. Wth frontal tenporal
denmentia it's a fixed disease, there's a frontal

denmentia, and with Huntington's denentia, there is

| oss of caudate netabolism |In all of these cases,
except for vascul ar denentia, CT and MRl are nornmal,
or they show nonspecific findings.



Now t hi s week, John Hof fnman and col | eagues

publ i shed a paper in the Journal of Nuclear Medicine
where they | ooked at 22 patients with denentia, and

t hey found that PET provided greater sensitivity and
specificity in predicting neuropathol ogi cal diagnosis
t han conventional clinical exam nations, but our
group wanted to expand the sanple size and al so

i ncl ude several centers, so Dan Silvernman got

t ogether a consortiumof clinical facilities that
contributed autopsy and FDG PET dat a.

The nean followup after PET scan was

about three years. O 284 scans, we had

neur opat hol ogi cal data on 138 of them the other 146,
we had | ongitudinal clinical followup and we
classified the scans according to whether there was a
progressi ve nondegenerative denentia. And all these
assessnments or classifications were made with the PET
reader blinded to the neuropathol ogi cal diagnosis and
al so, the neuropathol ogists were blinded to the
outcone or the results of the PET scans.

And here are the results. First, |ooking

at the accuracy of PET for assessing presence or
absence of Al zheiner's di sease, and we have the

Al zhei nmer' s di sease, whether Alzheiner's di sease was
present on PET yes or no, and whether Al zheiner's
di seases was found on autopsy, and here you have the
result of the two-by-two table so that one can see
that in this study there were 6 fal se negatives and
30 false positives, yielding a sensitivity of 94
percent, specificity of 73 percent, and overall
accuracy of 88 percent.

| f you | ook at the presence on PET of any

neur odegener ati ve di sease, not just Al zheiner's

di sease, and conpare that with the autopsy results,
then we find sensitivity of 94 percent, specificity
of 78 percent, an overall accuracy of 92 percent.
Now | ooki ng at the |ongitudinal clinical

data, if we have here the progression predicted by
PET versus the clinical progression docunented,
clinical outcome, we have a sensitivity of 91
percent, specificity of 75 percent, and overall
accuracy of 84 percent.



If we put all the data together, the

overall accuracy, we see all over 200 sone odd
patients, we have sensitivity of 93 percent,
specificity at 76 percent, and overall accuracy of 88

percent .

We know that as the di sease progresses, we

see an increase in the deficit in the parietal area,
the tenporal area, and frontal deficits with sparing
of the sensory notor strip in the deeper structures
as well as the occipital area, the visual cortex.
Late stage Al zhei mer PET scans | ook very nuch like
what we see in children. W have, as Dr. Phel ps
mentioned earlier, we've |ooked at people who don't
have denentia, with very mld nenory conplaints, and
we conbine the PET information with information on
APO E4 genetic risks, we can actually see these
patterns in people many years and even a decade or
nore before they reach the age of onset of denentia.
So there is trenendous added val ue in

early diagnosis. W can identify candi dates for
treatment intervention before there is extensive
neuronal |oss, we can begin a therapy early on, and
have an effect not just on cognitive function, but

al so overall activities of daily living. W can save
costs by avoiding of multiple diagnostic eval uations
t hat are noncontri butory, and al so people can pl an
for their futures while their nental faculties are

I ntact .

W now have several nedications that are

avai l abl e that are effective for Al zheiner's disease,
t he chol i nesterase inhibitors have been shown to

| nprove nenory and ot her cognitive functions, they
stabilize the disease, they delay functional decline,
peopl e mai ntain autonony, they stay in the conmunity
| onger, and they have a positive benefit on care

gi ver burden.

There are many different studies | could

show you, but this is an exanple of one of the double
bl i nd pl acebo control trials conparing an active drug
versus placebo in people wth Al zheiner's di sease
mld to noderate, and so as you get higher up on the
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vertical axis that nmeans better cogni zant
performance, and this is tine, and here you have the
active drug group doing better than the pl acebo
group. And what is interesting about this study, and
there are others from other nedications avail abl e,
that after six nonths, the investigators put all
patients on active drugs, so you have an i nprovenent
i n the previous placebo group, but the inprovenent
never quite gets up to the |evel that patients m ght
have gotten to had they started six nonths earlier,
and you see that difference is sustained out to 12
nonths. This is just the projected placebo decline,
if they did not start drug.

Now we can tal k about nethodol ogi cal

| ssues such as dropouts during this first six nonths
of treatnent and that this is a |l ater stage disease,
but one obvi ous explanation is if you wait to treat
peopl e, you're going to | ose ground.

So in summary, use of FDG PET for denentia

di agnosis will inprove early diagnostic accuracy, it
will increase recognition of Al zheiner's di sease and
ot her neur odegenerative denentias. It wll renove
mul tiple years of anmbiguity for patients and
physicians, and it will facilitate earlier treatnent
| eading to di sease stabilization and inproved quality
of life. Thank you very nuch for your attention.

DR. SOX: Thank you very nmuch, Dr. Snall.
Qpportunity for comment or questions fromthe panel ?

Yes, Kathy?
DR HELZSOQUER: Just one conment.
Al t hough not an expert, | have reviewed a little bit

in this area, and your clinical diagnostic accuracy I
believe is an underestimate; there's only a few well
desi gned studi es that have | ooked specifically at
wel |l applied criteria wth pathol ogi c exam nation, |
bel i eve show nuch hi gher than 60 percent diagnostic
accur acy.

DR. SMALL: That's true. There is

variability in the clinical diagnostic accuracy and
it can range actually fromas |ow as 55 percent to as
high as 90 percent. It depends on the setting and



4 the actual criteria.

5 DR, HELZSOQUER Right. And | think that

6 sonme studi es suggest that if you apply them

7 correctly, it's higher. The other conment naybe you
8 could make is regarding specificity, which is 73

9 percent, which nakes a fair anount of false positive
10 test results, and with a fairly devastating di sease
11 di agnosi s of Al zheiner's that despite sone evidence
12 you showed t hrough therapy, it's not that striking
13 for many people, the benefit. So, you have a 25 to
14 28 fal se positive rate for PET scanni ng.

15 DR. SMALL: You have a simlar problem

16 wth specificity with clinical examnation. |In fact,
17 | didn't present it here, but we |ooked at, we had in
18 our neuropat hol ogi cal sanple, we had clinical

19 di agnoses on about 60 percent of the cases, and that
200 we found that in fact, not just was sensitivity
21 better but also specificity as well, conpared to the
22 clinical examnation. So specificity is an issue
23 both with the clinical examas well as with the PET
24 di agnosi s.
25 DR SOX: Yes?
. 00162

1 DR. CERQUERI A: You presented sone data in

2 terms of treatnent and response, but is there

3 anything in the literature that suggests that PET

4 would be useful to identify those people who woul d

5 respond to treatnent or benefit fromtreatnent?

6 DR. SMALL: Right now we haven't done the

7 studies in that way, that is, to use PET as a

8 predi ctor of response. | think at this stage we want
9 to do that and we are beginning to |ook at that. At
10 this stage we're | ooking at PET as an accurate early
11 di agnostic indicator. One of the big issues is that
12 SO many cases go unrecogni zed and untreated. There
13 are many people where there is a stignma about having
14 Al zheinmer's disease, they avoid treatnent. There's
15 | ack of know edge anobng physicians. And when we have
16 this accurate early diagnosis, people get treatnent
17 earlier.

18 DR. SOX: John?

19 DR. FERGUSON: Yes. Dr. Small, | think
20 nost neurol ogi sts anyway will use the CT and MR, or



PO OWoOO~NO UL WDNEPE

=

MRI, generally to rule out things that m ght be
treated otherw se, and what's your feeling? Do you
feel that PET will replace or should replace MR or
CT in the workup of a denentia patient? That's the
first question.

And the second is, would you on the basis

of the PET showi ng the tenporal or parietal reduction
i n glucose i nmuni zation, tell a patient and their
famly that that's the diagnosis, and pl an

accordi ngly?

DR. SMALL: You're asking nme two questions

and testing ny short-termnenory, | think. First, |
woul d say yes, | think PET should replace MRl in the
differential diagnosis. As | said in ny
presentation, generally MR and CT do not contribute
to the diagnosis. Very rarely you pick up a tunor or
you pick up sone other kind of disease, but routine
use of a structural scan like CT or MR is not

hel pful, and in fact there's controversy in the
literature and anong t hought | eaders as to whether
one ought to do that. On the other hand, PET does
provi de the accurate early information.

And the second, about the diagnosis, | do

use PET scan to help ne in the early diagnosis and
defining treatnment, and | share the information with
famlies, and I find it trenmendously hel pful early
on. For exanple, we see a |ot of people who early on
have a conbi nati on of perhaps npbod changes,
depressi on, and nenory changes, and we're not sure
whet her to spend several nonths giving them an

anti depressant or to start a cholinergic treatnent.
If | get a PET scan that gives ne the answer, | can
initiate the treatnent and avoi d that probl em of

del aying treatnent nonths, where | may | ose ground.
DR, FERGUSON: Could I nmake a foll ow up?

Do you think that with PET scans you could rul e out
subdural s and tunor al ong the hydrocephal us easily as
well as with the other?

DR. SMALL: Well, MRl is going to be

hel pful for some situations. There are situations
where you want to get a structural scan and it's
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going to be nore hel pful than PET, certainly.

DR. SOX: | have a coupl e gquestions about
treatnment. The first is, what's the average nunber
of nmonths that treatnment will delay the passing of a

particular mlestone? |In your study it was about
nine nonths; is that about average for the course?
And the second question is, the frequency

of the people who drop out of trials of therapy as a
proxy for how well they tolerate the side effect and
so forth.

DR. SMALL: You're really testing nme on

this short-termnenory test because | have two
guestions again. Notice |I'mjotting them down.
Nunber of nonths of treatnent, the initial trials

were five to six nonths; data | just showed were up
to a year. W don't have placebo controll ed data
beyond that, but we do have data up to two years in
open | abeling, and you can see that treatnent is
effective over two years conpared to a naturalistic
decline that you would expect. As long as there is
sonme kind of a cholinergic systemleft, theoretically
treatment nmay be hel pful, but then later in the

di sease, it's difficult to say when treatnent ought
to be ended.

Frequency of dropouts is relatively | ow

with sonme of the cholinergic drugs; people tolerate

themvery well. Qhers are nore difficult, and now
we have two products that are generally used, a third
wi |l soon be avail able, and probably the ones with

| ess frequent side effects will be used nore often.
DR. SOX: Thank you. Sean?

DR, TUNIS: | was just going to ask al so,

because it | ooks like the way | read the slide on the
t herapeutic effect, it looked like it was fairly
dramatic even within the first couple of weeks, if |
read that slide correctly for the cholinesterase
inhibitors. And | guess ny question is, could you
just comrent fromkind of a clinical managenent
perspective on a therapeutic trial with a

choli nesterase inhibitor versus a definitive PET scan
essentially to nmake the di agnosis?



DR, SMALL: Generally the way we use the

cholinergic drugs, if we think sonebody has

Al zheiner's disease, we will start themon a drug.

If they tolerate the drug or if they get better, we
keep them on the drug, because a certain percentage
wi |l not show obvious inprovenent but it wll slow
down the decline. As far as, | guess the question
m ght be extended to say, well, should we put
everybody on cholinergic drugs? | would say no.

That woul d be very costly and probably even though
they are relatively safe, you' re going to see side
effects. So I think that the PET scan is definitely
hel pful in those early cases where we're not sure.
DR. FRANCIS: | just want to ask you about

fal se positives again. Wuld you recommend for
peopl e who are not synptomatic but have a positive
PET scan for Al zheiner's, that they be put on
treatnent to delay the onset of synptons, even with a
25 percent false positive rate.

DR. SMALL: O course it depends on how

you define nonsynptonmatic. R ght now, actually,

we' re studying questions like that with N H support,
where we have people with mld nmenory conpl aints, and

we are random zing themto a cholinergic drug or

ot her innovative treatnents versus placebo. So |
woul dn't generally recommend everyone shoul d take
these drugs if they are asynptomatic. But | think
you get, there's a gray zone, there's a border zone,
and when do you define, when is the cut point where
sonmebody has early Al zheiner's disease or mld
cognitive inpairnent? There's a |ot of controversy
there, and | think this technol ogy hel ps us help the
patient get started on treatnent earlier.

DR. SOX: Al an, |ast conment.

DR. GARBER | have a closely rel ated

guestion where the issue is not are the patients
synptomati c, but what kind of data is there about the
efficacy of the cholinesterase inhibitors in m xed
denmentias and non- Al zhei ner's denentias? Has that
been wel | studied and what kind of results?

DR. SMALL: That has not been well studies

but there are energing data with sone of the
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products; | have seen data showi ng that patients with
denmentia with vascular risk factors have a benefi ci al
effect; patients with | ower body denentia have a
beneficial effect on behavior. So we don't have as
much systematic data but what's energing is that even
I f you have perhaps a fal se positive for Al zheiner's,

whi ch can actually be a frontal tenporal denentia or
| oner body denentia, if you treat you' re probably
going to benefit the patient.

DR. GARBER  Thank you.

DR. BROOK: Gary, can | ask you one

provocative question? | know we're not allowed to
tal k about noney, but I will. If you could give the
noney to your Al zheinmer's patients to basically get
nore care giver services and relief fromcare giving,
versus the PET scan.

DR, SMALL: Well, that's easy. | would

just say PET scan. And in fact with famlies
agreeing, we've started a nenory clinic at UCLA and
we give themthe options, as nost of the carriers do
not fund it. W just started the clinic recently,
and we find that 90 percent of famlies who can
afford it will opt to get the PET scan to get the
early accurate diagnosis.

DR. SOX: Well, we are about to break for

| unch, but before we do that, | want to nmake a brief
announcenent. W are going to reschedule the public
comentary so as to try to get the discussion of

col orectal cancer and Al zheiner's di sease started as
soon as possible. So the way we're going to handl e
it is that people who have cone here to make comments

on cardi ovascul ar applications of PET, we're going to
put their presentations off until we have had a
chance to discuss and vote on the applications that
we were asked to consider. So any of the schedul ed
public commenters who planned to comment on oncol ogic
applications, perhaps you could just cone up here and
i dentify yoursel ves so we get the appropriate people
| ined up to nake presentations before the panel
starts its discussion.

Lunch tinme, it's called a working |unch,
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whi ch fromny point of view neans getting your |unch
and working as hard as possible to get back here
quickly. Connie is going to tell you exactly where
to go for lunch. M instructions are to get your

| unch as quickly as possible, butting inline if
necessary, and not get into a wangle with a cashier
about paying, and cone right back here and eat it
here. W will start the discussion with Dr. Flanm s
presentation as soon as we have a quorum in order to
try to keep things noving along. So please, get back
here as quickly as you possibly can, so that we can
have as much tine as possible to discuss our

assi gnnent .

(Luncheon recess at 12:28.)

DR. SOX: Qur first presenter for the

afternoon session will be Dr. Carole Flamm who is
going to be presenting the Blue Cross/Blue Shield

t echnol ogy assessnent.

DR. FLAM Ckay? Al right, here we go.

First I would Iike to thank HCFA for inviting nme on
behal f of the technol ogy assessnent center of the

Bl ue Cross/Blue Shield Association to conme and speak
today on PET. It's certainly our honor to be able to
share our assessnents on several indications with you
today. The three areas that | have been asked to
focus on include |ung cancer, colorectal cancer and
denmentia. That still is alot to over, and |I' m goi ng
to try work this into 20 m nutes, so hang in there
with ne.

| would Iike to first focus a little bit

on why patient indication is inportant, and | think
sonme of the discussion today has brought out sone of
the issues, but it just does deserve a little bit of
enphasis. First, the patient indication determnm nes
what di agnostic inmaging information we're seeking in
doing the PET study. It lays out the clinical

context and the frane of residence to determ ne

effi cacy, and whether there is added val ue by
performng a PET exam And what | nean by this is,

i n some circunstances, PET is going to be used as an

adjunct to a conventional diagnostic strategy as



Dr. Garber referred to, but in other cases it may be
proposed as a replacenent for conventional testing.
And when it's being used as an adjunct to
conventional testing, where the next step that it's
bei ng conpared to is biological or histological

di agnosi s, a biopsy, the rel evant question nay be, is
t hi s good enough to replace the biopsy, and in that

ci rcunstance, biopsy is the standard by which it
needs to be conpared, the truth standard is rel evant.
Looking within patient indication, it

permts assessnent of how PET will influence patient
managenent, specifically will PET findings result in
not performng an invasive treatnent or a basic

di agnostic procedure, and it permts the assessnent
of the effect of health outcones, weighing the
benefit of correctly avoiding the invasive procedure,
wei ghed agai nst the harm associated with fal se test
results that we've alluded to earlier.

First, let me give you a brief idea of

whi ch indications within the three settings we're
tal ki ng about. Qur |lung cancer assessnent was
published in May of 1997, and includes three specific
i ndi cations, differential diagnosis of the

i ndeterm nate solitary pul nonary nodul e, preoperative

stagi ng of nediastinal |ynph nodules in non-smnall
cell lung cancer, and nonitoring after treatnent for
| ung cancer.

Second, we're going to cover col orectal

cancer, which was nore recently updated, published in
April 2000. That assessnent covers stagi ng of
hepati ¢ and extrahepatic netastases in patients who
appear to have clinical evidence of resectable

di sease, differential diagnosis between | ocal tunor
recurrence and scar tissue.

And the third indication was included

Wi thin our May 1997 assessnent, the use of PET in
differential diagnosis of the cause of denentia in
patients who have an unresol ved di agnosis after
conventi onal exam nations. GCkay. W're off. Hang
on.

Lung cancer diagnosis, we're tal king about

a situation where wthout PET, we assune that these
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patients would ordinarily be referred for biopsy

di agnosis. They have this solitary pul nonary nodul e,
we don't know what it is, we need to know, the next
step is biopsy. So the relative conparator is, how
wel | does this conpare to biopsy? Qher tests have
al ready been indetermnate; CT has al ready been done.
It doesn't matter how it does conpared to CI. W

al ready know that our real question is, how does it
conpare to biopsy? So the reference standard is

bi opsy diagnosis, and it's intended as an adjunctive
test.

W reviewed the literature within a

m ni nrum set of selection criteria, further | ooked at
study quality anong the sel ected studies, and the
overal |l body of evidence included 18 studies which

I ncl uded al nost a thousand patients. 13 studies
focused on indetermnate solitary pul nonary nodul es,
so that was the nain focus of the existing l[iterature
for diagnosis. Five studies on solitary pul nonary
nodul e, including 251 patients, nmet our quality
criteria, all of them prospective, that sort of
thing. And we concluded that the data was
sufficiently free of bias to | ook at diagnostic
accur acy.

When you pool the studies in different

ways you get slight variations in sensitivity and
specificity estinmates, but just |looking at the five
hi ghest quality studies, we are | ooking at about 95
percent sensitivity and 89 percent specificity.

Anot her statistic you can calculate are likelihood
ratios, and the likelihood ratio positive is 8.6,

| i kel i hood ration negative is 0.56, for those who

| i ke |ikelihood rati os.

When we vary the pretest probability of

di sease over a broad range, you get predicted val ue
positive or predicted val ue negative, which in this
circunstance are the sane as post-test probability,
and it was decided in |ooking at this and wei ghi ng
the benefits and the harm that particularly in this
| ow range of pretest probability, in the young
patient who is a nonsnoker, a predictive val ue



10 negative of 99 to 100 percent was probably good

11 enough to avoid doing the biopsy, and it was really
12 that value determ nation that permtted the

13 concl usion that health outcones are inproved through
14 use of PET.

15 So | ooking at the way it changes

16 managenent, a positive result on PET suggesting a

17 mal i gnant | esion, the patient would still proceed to
18 bi opsy and you woul dn't experience a change in

19 managenent, and the only harm experienced is really
20 just that associated with having done the PET test.
21 The real change in nanagenent is in the patient who
22 t he PET suggested benign | esion, patient avoids the
23 bi opsy. You have to weigh the harm of del ayed

24 di agnosi s since the fal se negative rate is high, and
25 so there is the -- focusing on the | ow pretest

1 possibility group, and that's indication specific,
2 t hat you can define that group.
3 I n concl usion, PET for evaluating
4 I ndeterm nate solitary pul nonary nodul e does appear
5 clinically effective, and I'mgoing to kind of skip
6 t hrough the details, and this is already an
7 i ndi cation that HCFA has identified as being a
8 clinically effective use of PET, and does provide
9 rei mbursenent for that.
10 DR. BROOK: May | ask a clarification?
11 VWhat proportion of indeterm nate nodules would fall,
12 in the Medicare population, in the | ow probability
13 nunber that you just dealt with?
14 DR. FLAMM  Your question is fair. |
15 don't think I can answer it. They're not 30 years
16 old, I can tell you that nuch, but there may be
17 nonsnokers, but you're right.
18 DR. BROOK: CQut of all the indeterm nates,
19 do we know even what proportion of the indeterm nates
20 CAT scan and MRl fall into, the .01 and .02? Does
21 anyone have any answers to this kind of sinple
22 epi dem ol ogy, has anyone ever done prior probability
23 studies on these solitary nodules, or is this all an
24 academ c ai d?
25 DR. FLAMM No, | think that that sort of
. 00176
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information is rel evant.

DR. GARBER Well, there are a series of

studies that | ook at the pretest probability that
it's cancerous, and age is an inportant positive risk
factor that it's cancer, but there are other things,
t he shape of the lesion, the size, the speed with
which it's changed when you have serial chest x-ray.
DR. BROOK: Alan, |I'masking a different

guestion. |'m asking, of a thousand indeterm nate
pul nronary nodul es that cone out of it, is there
anyone who can actually place themon that prior
probability, or do we know anything, do we have any
nodel to place themthere.

SPEAKER: (I naudi bl e.)

DR. BROOK: Actually using radi ol ogy

t oday?

SPEAKER: Yes, there are, at |east

clinically.

DR. FLAMM There may al so be patients who

are very risk averse and don't want to have a biopsy,
and nmay choose to base it -- if they have a 25 or so
percent prior probability, they may be happy with a
98 percent, given the risks for biopsy in that
setting. Another patient with COPD, they may not be
| ow risk, but you know what | nean.

|"'mgoing to briefly touch on the second

I ndi cation, which is staging nediastinal |ynph nodes
in non-small cell lung cancer, and here we're dealing
Wi th preoperative patients who are deened to be
operative candi dates potentially, and the patients
are generally referred for nedi asti noscopy or other
means of biopsy based on the results of CT, and the
goal is to avoid that pre-op biopsy or

medi asti noscopy step if possible, in selecting
patients for surgery.

Wt hout going through all of the evidence,

t he studies were of good quality and did show t hat
PET was both nore sensitive and nore specific than
CT, and when PET and CT are used together, a decision
anal ysis conducted by Dr. Ganbhir did show that the
medi asti noscopy bi opsy step can be avoi ded safely
with an inprovenent in overall health outconmes when



both tests are negative, and that was a nice display
of that.

|"'mgoing to spend a little nore tine on

staging in the colorectal section. Briefly, the use
of PET for nonitoring patients after treatnent for
lung CA is another indication. CT is the standard
nonitoring test, and reference or truth standard is
hi st ol ogi ¢ di agnosi s, but we would be conparing it to

CT in this circunstance as a potential replacenent.
When we evaluated this in 1997, only four studies net
our entry criteria, and | ooking at these four studies
there are a | ot of nethodol ogical issues. | think if
you' re |l ooking to establish the conparative accuracy
of CT and PET, you need to have the study conpared to
anot her test and only one of these studies did. A

bl i nded assessnent is hel pful when you're | ooking for
rel ative diagnostic accuracy; it's not fair to have
one test result available for the other. And

ref erence standards were not conpletely well utilized
in these studies. So unfortunately, the nultiple

nmet hodol ogical |imtations of the avail able studies
did not at that tinme permt conclusions about the
ability of PET conpared to CT to detect recurrences
after treatnent for lung cancer. One down, two to
go.

Col orectal cancer staging. Looking at the

stagi ng of hepatic and extrahepatic netastases in
patients who appear to have evidence of resectable

di sease, so without PET, this is a group of patients
who woul d proceed with surgical resection and the
goal of PET inmaging is to identify patients who have
nonr esect abl e di sease and who coul d be spared the
norbidity of a surgical procedure that's not going to

cure them or not going to provide them an inprovenent
in health outconmes. The reference standard here is
agai n bi opsy confirned stagi ng, and due care that
this be correct. It's intended as an adjunctive test
I n the diagnostic evaluation and what we're really
asking is to know how this conpares to staging

wi t hout PET, so it's not a replacenent for CT, but

| ooking at its own added value is the major question.



Looki ng at the body of evidence, there

were eight studies that | ooked at the accuracy of
stagi ng hepati c netastases, four studies on
extrahepati c netastases, and 11 studies in 680
patients that | ooked on the effect on managenent,

whi ch is nice.

When you look at the literature on

detecting and stagi ng hepatic netastases, there is
sonme variation of study design, analysis and quality,
but PET is generally reported to be nore accurate
than CTI. The literature | ooking at detection of
extrahepati c netastases al so suggests that PET is
nore accurate, and certainly at | east as accurate as
CT, so we are getting sone added di agnostic

i nformati on above what's available wth CT.

Looki ng at the studies that address change

i n patient managenent, the best study avail abl e then

was by Fl aman, published in 1999, and it included 172
patients specifically with a solitary liver
netastasis, and that's a good indication for surgical
resection. But PET did alter nanagenent in 8 percent
of those patients. PET results were discordant with
what was avail abl e by conventional staging strategy
10 percent of the time and anong the di sagreenents,
PET was correct over 85 percent of the time. PET
nore frequently upstaged di sease and rul ed out
surgery.

The remai nder of the 11 studies are fairly

supporting of the findings of Flaman, and the

di scordant PET results are usually correct in the
majority of the cases. In other studies, PET altered
managenent between 7 and 68 percent of the tine and

t he unwei ghted average was around 20 percent. PET
rul ed out surgery about 12 percent of the tinme and
pronpted surgery about 8 percent of the tine, so it
can do both, interestingly.

So in conclusion, PET does appear to be

clinically effective for staging colorectal cancer in
patients who have clinical evidence of resectable

di sease.

Looki ng at another indication within

colorectal cancer, the differential diagnosis setting



bet ween | ocal recurrence and scar tissue. 1In a
setting without PET, we're going to assune that these
patients would ordinarily be referred for biopsy

di agnosi s, so the use of PET is potentially to avoid
having to do the biopsy, an unconfortable procedure.
The reference standard then is biopsy diagnosis;
we're not really conparing this to conventi onal

| magi ni ng, and PET is an adjunctive test.

Looki ng at the body of evidence there were

six studies, including 198 patients. Four were
clearly prospective, none were clearly blinded, but
we will assune that they were blinded to the biopsy
di agnosis findings; it's often not well reported in

t he studies. Looking at the diagnostic accuracy
overall there was about 96 percent sensitivity with a
range of reported estimtes of 92 to 100 percent, and
98 percent specificity. These are really quite high
nunbers, but it's inportant to consider in this
popul ati on, we have a preval ence of recurrence, tunor
recurrence of 69 percent, with a range of 61 to 86
percent, so we are dealing with a majority of
patients who really do have a recurrence. So when
you | ook at the post-test probabilities, even given
this very accurate test, at 69 percent pretest
probability, you still have a 92 percent chance that

you don't have tunor, but there is still an 8 percent
chance that you do, and the question then becones, do
you risk that 8 percent of m ssing sonebody who has a
| ocal recurrence and relying on a negative PET test
to avoid the biopsy or not. That's the judgnent that
needs to be nmade in thinking about the health
outcones effect. So since the probability of tunor
recurrence was relatively high, inthis range, it
seens unlikely that patient and physician woul d
forego biopsy diagnosis and risk delay for 8 percent
of the patients.

Finally in colorectal cancer, |ooking at

the indication of detecting a primary |esion, as of
April 1997 there were no studies in the literature
identified that nmet our mnimumeligibility
requirenments. | haven't updated it since them but



that was the status then.

Ckay, we're alnost done. [|I'mgoing to

briefly touch on denentia. This was an assessnent
that was witten and published in '96 and does not

i nclude the recent studies that were alluded to in a
previous presentation. | amnerely presenting this
as our anal ytic approach to the assessnent and what
the status was then, and that needs to be kept in

m nd.

So we're | ooking at once you' ve done the

whol e physical exam nation, all the neuropsych
testing, everything, and you're still unsure about

t he di agnosi s, how hel pful would PET be in that
circunmstance. Again, it's considered an adjunct, and
there are a variety of potential reference standards
that m ght be considered reasonable in the studies.
These were used, histol ogical analysis at autopsy or
bi opsy, long-termfollowup with correlation or
response to treatnment. None of these is, you know,
maybe a perfect reference standard, but those are
representative in the literature. One internediate
outcone is the diagnostic accuracy of PET, but
ultimately the interest is in howthe quality of life
Is affected by using PET.

As we talked earlier, the effectiveness of

treatnent is nedi ated presumably through sl owed
progression of denmentia. As of February 1996, seven
studies were included in the assessnent, including a
total of 319 patients. All of these studies
perfornmed PET after the clinical diagnosis of
denmenti a had been made, and that's an inportant
difference, that this is not the group of clinical
patients where we are unsure about the diagnosis.
These were sort of nore early technical efficacy type

studies primrily.

Si x out of seven studies perforned PET in

a group of patients that clearly had Al zheiner's

di sease and a group of patients that were clearly the
control subjects; that's not the optinal study

popul ation for defining sensitivity and specificity
of performance characteristics of the test, as it



woul d be in a set of unknowns.

Only one study, Salnon in 1994, did

provide sensitivity and specificity estimates in a

m xed popul ation with denentia of varying etiol ogies,
and that study reported 96 percent sensitivity and 61
percent specificity, and our review of diagnostic
accuracy of the clinical evaluation ranges in the 65
to 85 percent, and specificity 80 to 90 percent
range. The avail able studies were really not
sufficient to estimate the di agnostic performnce of
PET, largely due to the popul ation that was studied,
and they didn't use blinded observers, they knew what
the diagnosis, and it was really just how well does
PET show this cl assic appearance, perhaps naybe was
nore what was trying to be denponstrated in those

st udi es.

In closing, our approach to technol ogy

assessnent is indication specific. Analysis of

i ndi rect evidence is frequently required, and
clinical effectiveness in one indication my be
difficult to generalize to other indications because
of the conplexities of the clinical context and the
di fferences in diagnostic performnce across sone
settings.

| will nmention just one thing that canme up

in a side conversation, that isn't a topic on the
tabl e today, but prostate cancer is one setting where
some of the published studies show that it has a very
poor discrimnating power in diagnosing prostate
cancer versus benign prostatic hypertrophy in a study
published in 1996 by Effert in 64 patients,
established that in a prospective fashion.

So it's really hard to generalize; sone

tunors despite the biol ogic reason underlying things,
don't display the sanme good i maging properties as
others. So PET nmay be useful in sone settings, not
useful in others, and indeterm nate dependi ng on what

we know fromthe avail able studies. It's a conpl ex
process analyses, and |I'll just stop there. | hope
that | have illumnated our thinking a little bit,

but | nmay have rai sed nore questions, and |I'm happy
to answer any questions you have.
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DR. SOX: Thank you very nmuch, Dr. Flamm

Any questions or comments? Leslie?

DR. FRANCI S: Just one question. The VA

studi es that we were provided nention a European
prospective study of Al zheiner's patients and PET.
Do you know anyt hing about that? It's nentioned in
96 and again in '98, but nobody had any results at
t hat point.

DR. FLAM Well, our assessnent was

publ i shed back in '96, so | think that predated our
review of that literature, and given the timng and
constraints for this neeting, | wasn't able to update
our wor k.

DR. SOX: Randel ?

M5. RI CHNER: You nentioned that six of

t he seven studies on the Al zheiner's patients had a
definitive diagnosis before they were eval uated using
PET, and how were those di agnoses determ ned?

DR. FLAM Definitive on clinical

gr ounds.

M5. RICHNER: dinical exam nation?

DR. FLAMM dinical exam nation and ot her

tests, perhaps neuropsych tests. | don't renenber
the details specifically of all the different
protocol requirenents, but |I think that they felt
confortable that these were what they woul d cal

clinically Al zheinmer's patients and how does PET | ook
in the patients was nore the thrust of those studies.
DR. MURRAY: The one study that was

blinded, is that the Sal non study that had the | ow
specificity.

DR. FLAMM | think that was.

DR, SOX: Ckay. W will nove on then to

hear the VA technol ogy assessnent presentation, and

t he speakers are Elizabeth Adans and Karen Fl ynn.

MR. COYNE: Hal, can | nake a brief

announcenent while the speakers are setting up?

DR. SOX: Pl ease do.

MR. COYNE: Thank you. Sone of you nay

know, there was an interesting article in the Post

t hi s norni ng concerni ng HCFA consi derati on of PET,



16 t he Washi ngton Post. W' ve nade copies for the EC
17 and guests. If anyone else is interested, we do have
18 sonme copies on the table outside the registration

19 tabl e, which you can pick up. Thank you, M. Chair.
20 DR. SOX: Thank you. | just want to

21 rem nd the speakers that we are currently running

22 about a half hour behind schedule, and so | want you
23 to adhere strictly to the 20-mnute limt, to give a
24 little tinme for questions after your presentation.
25 M5. ADAMS: Dr. Hollian, who could not be
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1 wi th us today, had asked that we give our

2 presentation to the board, and we're very happy that
3 HCFA took himup on his offer and we're very happy to
4 be here today. The VA has a long history invol ving
5 PET scanni ng. For those of you who don't know, the
6 VAis a very large healthcare systemw th over a

7 hundred hospitals and facilities. W share the

8 owner shi p and operation of ten PET facilities within
9 t he system and anong nost of the facilities, clinical
10 and research studi es are perforned.

11 In the early 1990s the VA had received a

12 request to build additional PET facilities but there
13 was a noratoriumin place on adding PET capacity to
14 the systemuntil denonstration of its clinical

15 effi cacy had been determned. In 1993 the then

16 acting undersecretary for health requested health

17 servi ces research and devel opnent service for an

18 eval uation of PET. He first wanted to know how PET
19 was being used in VA. To that end we conducted site
20 visits and surveys. He also wanted to know if VA

21 shoul d add nore PET centers. One rationale for

22 addi ng PET capacity mght be to make clinically

23 useful PET studies available to veterans throughout
24 the system To that end we undertook a systematic
25 review of the literature.

1 The systematic revi ew was desi gned not

2 just totally the volune of literature or the nunber
3 of subjects studied for a particular indication, but
4 to identify and synthesize the highest quality

5 results fromresearch to answer the question of PET s
6 clinical utility to the veteran popul ation. W



convened an advisory board to help focus the process.
They selected six clinical indications for PET that
were of greatest interest to veterans, and they

hel ped identify criteria for including studies in the
review which you wll see in a nonent.

The advi sory board included nenbers of the

t echnol ogy assessnent and health services research
communities, as well as several nenbers fromthe
clinical PET community. They unani nously approved
the findings and recomendations in the report, which
was submtted to the under secretary at the end of
*96. Findings fromthe VA report have been presented
i n a nunber of venues including annual neetings of
the International Society for Health Technol ogy
Assessnent. Karen Flynn participated in the |ast
HCFA t echnol ogy advi sory conmittee neeting in '97 to
di scuss PET.

VA belongs to a group called the

I nternati onal Network of Agencies for Health

Technol ogy Assessnent, which undertook a joint
project on clinical PET in recognition of a grow ng
interest in clinical PET in a nunber of health
systens around the world. The VA assessnent was

i ncl uded in an evidence synthesis in that project, as
wel | as assessnents from Blue Cross and two ot her
agencies. The report was submtted in 1999 and is
avai |l abl e on the web.

The under secretary agreed with our

findings and agreed to inplenent the report
recomendati ons. A group was convened to initiate a
registry for VA PET facilities. That was to bring
together all of the VA PET facilities into
standar di zed data collection. The under secretary
al so conm ssi oned annual updates of the systematic
review. So far the registry's in place, but the
regi stry data have not yet led to any changes in VA
policy. The technol ogy assessnent program conpl eted
its first review update in '98 and two other reports
fromthe technol ogy assessnent organi zati ons which
al so applied VA nethodology to their systematic
reviews, served as updates for '99 and 2000.

For today's neeting, HCFA asked that we
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present our findings fromour systematic reviews for
four specific disease indications. The findings from

the VA '96 systenmatic review will be presented today,
and you can get nore details on that, it is available
to the public on the web. The approach we used
didn't conme out of a hat. W consulted well accepted
nmethods in the literature on eval uati ng di agnostic
tests to construct our review protocol and quality
criteria, recognizing that the validity of patient
centered research depends on an appropriate match

bet ween the research question and the nethods used to
address it and on the way in which the study was
carried out.

We used a formal kind conprehensive search

strategy to insure the broadest possible retrieval in
each di sease specific area. W relied on National

Li brary of Medici ne databases and nultiple

conbi nations of free text in their subheadi ngs.

Rapi d i nprovenent in technical performance of PET
scanning in the 1980s supported restricting the
search period to 1985 and later for Al zheiner's

di sease, and for 1991 and | ater for oncol ogy.

For articles to be included in the review,

t hey nust have been published in peer revi ewed
journals, in the English | anguage, and they nust have
recorded prinmary data with at |east 12 human subjects
with a disease of interest, using FDG as the tracer,

and these were defined by our advisory board. W
excluded articles that didn't contain sufficient
detail s necessary for study appraisal such as you see
t here.

The last bullet requires a little

addi tional explanation. For many new technol ogi es of
limted availability, such as PET, it is not uncomobn
for research reported in the literature to be
confined to a fewinstitutions. To avoid what they
call desegregation or redundancy, or double or

mul tiple counting subjects in the study base, we
excluded articles that were duplicated in the
literature or were superseded by another study from
that same institution if it was done for the sane



purpose. This allowed to us to gauge a better
estimate of the true study base represented in the
body of literature and a nore accurate estimte of
t he di agnosti c accuracy.

In our search criteria, which is | ocated

at the top row, these were screened for review, and
the bottomrow i ndicates the nunber of studies that
met criteria for inclusion in the review

DR. FLYNN. To conduct our reviews we

desi gned a systenatic review protocol whose
foundati ons you have heard a great deal today. W

started with a very broad gl obal overvi ew of

di agnostic literature which relied on an article
published in 1991 by a pair of researchers who

desi gned an efficacy hierarchy which goes from the

| onest | evel is technical performance, painting
pretty pictures, and the highest level is considered
soci etal inpact which presupposes a cost utility

anal ysi s based on usually random zed clinical trials
whi ch of course are pretty rare. The efficacy

hi erarchy however, does not give us any real clue to
what the quality of the studies at any particul ar

| evel are, so we went to the evidence based nedici ne
literature for a set of sinple criteria to gauge how
accurate the esti mtes of accuracy mghty be fromthe
studi es we were review ng.

And even beyond that, for -- we find it
was quite helpful to assign letter grades just |ike
one was in school. And these again, we did not pul

out of a vacuumbut fromthe literature. And this
just gives you an idea of the overall grading, the
vol ume of grades and the scope of distribution of
them We were not unduly inpressed by the literature
that was available in 1996. It may be better now,

but Liz has basically taken over prinmary authorship
of our PET involvenent, so | ama little bit distant

fromit.
And this is your usual grading schene for
evi dence, about a causal |ink between an i ntervention

and health care outcones. W realized as we wor ked
t hrough the literature that so nmany of the PET



protocols were so variable and there was so nuch

het erogeneity in the studies that we didn't think

t hat net a- anal yses were warranted, which took us off
t he hook for them Again, please renenber that what
we' re tal king about represents a snapshot of the
literature taken in 1996, it nmay be better now, and
peopl e who have commented today have indicated that
it mght be significantly better.

What in fact we saw was nuch of what

Dr. Brook tal ked about, an awful |ot of work being
done but no systematic approach to anal yzi ng what was
happeni ng, both within VA and in the world at |arge.
| think Al zheiner's di sease has been

pretty well beaten to death today. W don't have a
great deal different to add except a rem nder that
this is 1996, and that the only really definitive

di agnosi s of Al zheiner's disease is by autopsy
material and if you don't follow your subjects that
far, you're dealing with a presunptive diagnosis, so
it's a very inperfect gold standard.

|"ve lost track of ny slides, but you can

read them for yourself and |I'msure you will do that.
Qoviously fromthis slide we were pretty

uni npressed with what was available in 1996 and as a
result, the VA noratoriumwas continued. And also, a
rem nder; | believe all of you have copies of our
report or the web link for it, and we al so gave you a
handout that details the nethods a bit nore than

we' ve given you here.

DR. SOX: Thank you very nmuch. There is

time for questions and comment. Maybe | could start

of by asking -- is there nore?

DR. FLYNN: No, | think we're just about
done.

DR. SOX: | would like to ask both of you

and Dr. Flamm since both of your technol ogy
assessnents for Al zheiner's di sease stopped in 1996,
are either of your two groups aware of any high
quality published studies that would --

DR. FLYNN. I'msorry, there was one nore

slide that | forgot. Qur protocol is being used by
the International Network of Agencies for Health



23 Technol ogy Assessnent for several other assessnents
24 around the world, for instance one in Australia this
25 year and a previous one in the UK | believe you
. 00196

1 al so have copies of those, but I can't answer the

2 guestion right now about what's going on with

3 Alzheiner's disease. There was a nuch better

4 desi gned study in progress in Europe in 1996 and |

5 don't know if that's published yet.

6 M5. RI CHNER: | al so noticed in your

7 report that there were several active N H studies

8 going on, as well as in Appendix 3, there were many
9 ot her studi es, and have those been di scontinued or
10 are those continuing on? They |ook like they're

11 registry type studies of sorts.

12 DR. FLYNN. Do you nean for Al zheiner's?

13 M5. RICHNER: For Al zheiner's, yeah.

14 DR. FLYNN. | honestly don't know. As I

15 said, |I've stepped back fromthis project a bit.

16 DR. BROOK: Am | to understand fromthis

17 slide that the '99 assessnent by the NHS and the 2000
18 by Australia supports the conclusions that you just
19 sai d?
20 DR FLYNN:. Yes.
21 DR. BROOK: So that again, and that these
22 -- do you know anyt hi ng about what they've done in
23 terms of, do they believe the efficacy is not there
24 yet for PET, is that what they have said in both the
25 NHS and Australia?

1 DR FLYNN:. Yes.

2 DR SOX: In '"99 and 2000.

3 DR FLYNN. Right.

4 DR. SOX: To your know edge, were those

5 assessnents up to date, that is to say, including

6 studi es published within a year of their publication?
7 DR. FLYNN:. Yes, they were.

8 M5. ADAMS: The Australian report went up,

9 their search went up through January of 2000. And

10 t hey | ooked at -- what they did was update our report
11 from'96 and in sone cases expanded on ot her
12 i ndi cations, and not just the ones that we revi ewed.

13 DR SOX: D d either comment on the



14 gradi ent of study quality as we got closer to the
15 present, that is, better studies in the last three or
16 four years than back in the early '90s or late '80s?

17 M5. ADAMS: | comrented in the '98 report

18 in the lung cancer staging literature, in '96 we

19 weren't seeing a lot of blinding and frankly, the

20 studies were not witten or reported very well, so it

21 wasn't always easy to tell just how nmuch blindi ng was
22 conducted. We were seeing sonme better quality in

23 terms of the witing and at | east sone evi dence of

24 blinding interpretation by the '98 report.

25 DR. SOX: Bob, I think you were first.

. 00198

1 DR. MJURRAY: In your Decenber '98

2 t echnol ogy assessnent you refer to an ongoi ng

3 Eur opean nulticenter PET study. Has that been

4 conpl eted or have any results been published from

5 t hat study?

6 M5. ADAMS: | can't comment on that, |

7 don't know. W haven't |ooked at it since, or yet.
8 DR. SOX:  Frank.

9 DR. PAPATHEOFANI S: Just a comment on the

10 VA s ongoing interest in PET. M chair did a

11 noni toring board for a prospective nulticenter

12 cooperative trial on lung cancer for PET that the VA

13 has sponsored. |It's in year two of a seven-year run.
14 So | know there are several other nmjor prospective
15 multi-VA trials that are ongoing, so the VA still has

16 an investnment in this.

17 DR. FLYNN. W haven't actually thrown any

18 of the scanners away; we just haven't bought new

19 ones.

20 DR. PAPATHEOFANI S: Don't throw anything

21 away.

22 DR. SOX: Are there other questions? |

23 guess |I'mhearing fromyou that your assessnent and
24 that of the Australians and the people in the UK is
25 that right now the study quality is not adequate to

1 be very certain about test perfornmance for PET.

2 DR. FLYNN: That's ny assessnent, yes.

3 It's not necessarily that it's not clinically a good
4 thing to do, but we just really don't know yet.



DR. SOX: I'mcurious as to what appears

to be sonewhat of a discrepancy between your
presentation and Dr. Flammis. Howis it -- ny
reading of the Blue Cross/Blue Shield reports were
that they were sonewhat nore favorabl e towards study
quality, and I wonder if you can provi de any

expl anation for why there's such a discrepancy

bet ween your concl usions and what's up here.

DR. FLAMM | think our technol ogy

assessnent reports do lay out the quality criteria

t hat we | ooked at the evidence on, and perhaps we
were nore flexible in terns of what is enough here
and enough there, and these are al ways val ue
judgnents in terns of what's sufficiently free of

bi as to gauge where performance is. So, W thout
sitting down side by side, we did this, you did that,
| thought we both cane up with approximately the sane
anount of studies, both still |ooking at the sane
body of evidence, probably.

DR. SOX: So you don't use standardi zed

grading criteria such as --

DR. FLAM W use the sane categories but

whet her we have required all of themto be present,
whet her we've | ooked at the best studies and did the
ot her studies sort of go along with that, do we feel
that there was such a bias that we couldn't nake any
sense of the results. There is no gold standard in
quality evaluation either, even though these are
accepted standards for |ooking at evidence.

DR. FLYNN. | think too that one of the

vantage points that's inportant to renmenber is that
VA has 10 scanners, and there's an awful | ot of
activity but nothing very systematic happeni ng, and
not nmuch good research com ng out. So, our approach
was to | ever these guys into doing sone better work.
DR. SOX: Any other questions? Dr. Valk,

just a quick comment please; we need to nove on.

DR, VALK: | will nmake it quick. | have

fully reviewed the VA report from'96 and its
subsequent followup. Essentially the problem was
that this review has confused diagnostic and

t herapeuti c eval uations conpletely. In fact, the



criteria that was used for gradi ng each paper were
taken froma paper with the criteria that had been
devel oped for evaluation of treatnent efficacy

published in a paper by Cook et al., entitled Rules

of Evidence in dinical Reconmmendations on the Use of
Antithronbotic Agents. Those were the rul es that
were used for evaluating the articles on PET. | find
that totally astounding and | don't see any reason to
expound on it any further.

DR. SOX: Wuld you care to rebut that or

try to?

DR. FLYNN. | don't think there is nuch

di scussion in the technol ogy assessnent committee
that the rules of evidence apply to al nbost everything
under certain circunstances, and there are useful
jargon if you like, for talking to each other and for
recordi ng what we founds. W did not actually assign
the letter grades that | was tal king about in any
meani ngful way that translated into a quantitative
score. W were trying to achieve sone sort of
docunentation of the quality of the literature a
little nore in a qualitative way than anything el se.
DR. SOX: Ckay. D d you want to comment ?

| think we need to nove on.

M5. ADAMS: The gradi ng schene that we

used where you saw A, B, C, D, were applied to
studi es of diagnostic accuracy and then the next

| evel down, the ones that tried to estinate changes

i n diagnostic certainty. The ones that get to

outconme, where there is therapeutic inpact, patient
| npact further down, those are where we applied the
causal link table that you saw, and that is settled
criteria.

DR. SOX: But when you comrent on the

study quality for nmeasuring test performance, it's
applying criteria that have been devel oped for

eval uating studies of test performance; is that
correct? Did | hear you correctly?

DR FLYNN:. Yes.

DR. SOX: Not random zed trials, which

woul d be i nappropriate.



13 M5. ADAMS: No. The Kent and Larson

14 articles | believe cane fromevaluations of MR, so
15 we didn't even | ook at diagnostic imging

16 eval uati ons.

17 DR. SOX: Ckay. Quick coment and then we

18 real |y must nove on.

19 DR. SMALL: There is a study of 284

20 patients that has not yet been published, the

21 manuscript is in print, and | could nake that

22 avail able to the conmttee nenbers if they w sh, as
23 qui ck as tonorrow.

24 DR. SOX: Thank you. Let's nove on.

25 DR. JOHNSON. One final question.

1 DR SOX: Yes, Joe.

2 DR. JOHNSON: A few comments back, |

3 didn't hear the end of your comment, | thought | did,
4 but I want to be clear. You stated that it's not,

5 your conclusion was that it was not necessarily

6 clinically the right thing to do, but that the

7 standards didn't neasure up academ cally on the

8 paper? That's the part on the final comment that |
9 didn't hear.

10 DR, FLYNN. Well, what | was trying --

11 DR. JOHNSON: That clinically it may be

12 the appropriate thing to do, but your review of the
13 literature --

14 DR. FLYNN. The currently avail abl e

15 research does not give a clear answer on that point,
16 in other words, we really don't know yet, and the
17 research hasn't been good enough to support a firm
18 answer .

19 DR. SOX: Thank you very nuch for your

20 presentation. The next presenter wll be Dr. Joseph
21 Lau, who runs the evidence based practice center at
22 t he New Engl and Medi cal Center, and he eval uated

23 materials submtted by the proposers for coverage of
24 PET scan.

25 DR, LAU. Good afternoon. |'m Joseph Lau.
. 00204
1 |"'mthe director of the New Engl and Medi cal Center

2 evi dence based practice center, one of the 12
3 desi gnated by the Agency for Health Care Research and



Quality to conduct evidence reports under contract
for the Governnment. We were asked to evaluate the
PET report submtted by the PET comrunity. They
submtted a report which I believe you all have, t
HCFA in their request for a broad based rei mbursenent
for PET.

Their report stated to have used the data

from476 articles or abstracts that represented over
19,000 total patients studied with FDG PET. HCFA

t hen requested an eval uation of the submtted data by
NEMC and due to the tinme constraint, we only had six
weeks to do so, it was decided that the eval uation
would be limted to selected areas as shown in this
sl i de.

First, we were to replicate the literature

search from 1995 to the present, and we were to |ist
all articles submtted, excluding abstracts, review
articles and case reports, and we were to list all
articles not cited in the submtted material.

The second task, we were asked to conduct

a literature search for 1990 to 1995 and list all
potentially relevant articles found.

The third task was to determ ne what

proportion of the literature was subnmtted and

whet her articles submtted were representative of the
body of the literature.

And the |ast task was to identify the key

strengt hs and weaknesses of the data table submtted
in the PET report, including quantitative errors or

m srepresentation in the submtted material.

It is inportant to note that our tasks

were not -- we were not asked to performa de novo
eval uation of the original PET studies. W were
asked to evaluate this report. W applied commonly
accepted standards of conducting systematic revi ews
to evaluate the PET report. Strictly speaking, we
were unable to replicate the specific results of the
PET report because replication requires know edge of
t he exact definitions and processes used in the
original work. Comonly accepted standards of
systematic review required a well focused and clearly
defi ned questions and associ ated terns.
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There was sone di scussion this norning by

Bob Brook about the narrow focus question versus
broad i ssues.

And study questions were not explicitly

formulated in the PET report, nor were requirenents

of the reference standards and the test specified for
each of the conditions. In our attenpt to replicate
the PET report ourselves, we had to infer from

| imted descriptions and extrapol ation of the data
presented in the tables. However, our assunptions
about what was done in the PET report were often

vi ol at ed by discrepancies and irregularities we found
within the data tables. The PET report appeared to
have used a very broad definition that was

i nconsistently applied to all the conditions, thus
making it difficult to determ ne the inclusion
exclusion criteria.

And for exanple, the exclusion criteria

stated in the PET report included | ess than or equal
to five patients studied, |ack of clear nethodol ogy,
results reported i nconplete or inconsistent, or not
easily convertible into data for a spreadsheet.
However, the criteria of the lack of clear

nmet hodol ogy was itself unclear. Many studies in the
table did not report test performance data, or
reported only inconplete data. It appeared that the
PET report did not apply this exclusion criteria
consi stently.

So we, in this slide, nethods woul d be

applied. W therefore had to conduct our own

literature search based on our best belief on how
this should be conducted on the Medline and Biosis
Previ ews, the sane two databases used in the report,
for each of the clinical conditions listed in the PET
report. And we then screened the search results and
identified potentially relevant studies that

eval uated test performance. W then conpared our
search results with those listed in the report to

i dentify potentially relevant studies mssing in the
PET report. And finally, we critiqued the data
tables in the PET report in order to highlight key
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strengt hs and weaknesses, such as the presence or
absence of sensitivity and specificity data as well
as comenting on the nethodol ogy of conbining the
dat a.

Here are sone of our basic criteria for

defining what are suitable to assess test
performance. This is what we considered as m ni num
criteria. According to what HCFA has asked us to do,
we allowed only published full articles based on
original research; abstracts, review articles, and
case reports were excluded, and for diagnostic

pur poses we | ooked at the enrolled patients with and
wi t hout diseases. ldeally all the studies should

I ncl ude patients prospectively selected in the

original articles, but it was often not the case and
sone patients were sel ected prospectively or
retrospectively, and in sensitivity and specificity
results, studies that report only sensitivity were

excl uded, and ny colleague Dr. Balk will present the
resul ts.
DR. BALK: I'mjust going to give an

overview of the results we had. O the 476 articles
t hat were used, that were reported in the PET report,
there were a nunber as shown here that didn't neet
our criteria. 94 of themwere abstracts froma
single issue of one journal; there were 59 other
abstracts. 20 of the articles were review articles
or from consensus conferences. There were 19

nmet hodol ogi cal articles such as neta-anal yses and
deci sion analysis that did not present original data,
and a variety of other articles that didn't neet the
criteria either set by HCFA or set by the authors of
t he report.

This tabl e summari zes the nunbers both

presented in the report and our revisions of those
nunbers. W have all the conditions that were
covered in the report and in the second col um here,
the total nunber of unique full articles that we
found, those are the first colum of nunbers, and

then in the parentheses are the nunber of articles
reported in the PET report. And in the last colum



are the nunber of patients, both the nunber of unique
patients that we found and the nunber of patients
reported. So as you can see in general, the nunber
of both articles and patients that we found was
considerably smaller than the nunber reported.

This nunber is simlar to what was

mentioned earlier. The report had 23,000 patients
but fromour analysis there were only 5,000 uni que
patients that were in research articles, original
research articles, so about a quarter of the nunber.
And again, 104 articles total, as opposed to 476.
And let ne just point out that for a

nunber of conditions, we found no evidence

what soever, prostate cancer, venous cancer, zero
articles. Thyroid cancer, unknown primary features,
there were no original articles that net the
criteria.

As Dr. Lau nentioned, we did our screen in

Biosis Previews. W split it into two categori es.
The 1993 to 2000 essentially overlaps the period of
time that the report, the PET report covered, and
this is the earlier period from1990 to '92. So we
found, just in the last colum, '93 to 2000, 3,500

potential abstracts of interest fromBiosis. After
screening them only 77 of these articles net
criteria and again, many of the conditions had no
articles.

| have simlar data from Medline. This

time to conformw th what was in the PET report, we
used 1995 to 2000 to be the period of tine
represented in the PET report from 1990 to '94 as the
earlier period. In this search we found about 2,500
abstracts between '95 and 2000; only about 340 of
those nmet criteria. This nunber plus the Biosis
nunber of 77 here, would be the nunber of articles
that would need to be reviewed in full prior to being
i ncluded in any full analysis.

These are sone of the critiques we had of

the statistical nethods of summarizing the data. CQur
first point is that there was nultiple counting of
subjects. In their table they have a colum of total
use patients, and this heading |listed, and was |isted
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in each of the tables, and was defined as the total
nunber of patients actually studied. The PET report
frequently listed the sane studies nultiple tines,
sonetinmes nultiple tinmes under the sane purpose and
sonetinmes nultiple times under different purposes.
Thus, the sanme studies, original articles in the PET

report may have contri buted subjects to the total
nunerous tinmes, resulting in exaggeration of the
nunber of subjects evaluated. | wll be show ng
exanpl es of this.

We had sone issues with the nmethod used to

conbi ne test perfornmance. The test performance data
in the PET report were conbi ned using a wei ghted
average of the sensitivity and specificity

| ndependently of each other. And there are sone

I ssues with that that 1"mnot going to go into at
this point. The sane wei ght was applied equally to
conbi ne the sensitivity and specificity val ues across
studi es even though there were a different nunber, in
each study there were different nunbers of patients
contributing data to sensitivity and to specificity
val ues.

Some of the studies listed in the PET

report tables provided only test sensitivity; there
were no patient studies that did not have the

di sease. Wthout the corresponding specificity

val ue, the sensitivity result is not very neani ngful
we believe, as any test can be nmade to have virtually
100 percent sensitivity or conversely, 100 percent
specificity. In the PET report, singularly listed
test sensitivity of 100 percent was found 46 tines in

t he cancer tables, and these were conbined with other
studi es that reported both sensitivity and
specificity results.

The PET report had a col umm di scussi ng

managenent effect, and I'mnot going to go into
detail here, but it essentially was, we thought it
was, this managenent effect was applied

I nconsistently and it was questionabl e what val ue it
had.

"' mgoing to show a coupl e sections of
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some of the tables that were reported, if | can get
this all on the screen. This is the first part of
the table for lung cancer studies. As you can see,
there are a nunber of studies listed; however, only
one of themis a research article, the rest are
abstracts. For this research article by Lowe in
1998, there are nmultiple purposes of the study, and
these are listed here. For exanple, the PET scans
wer e anal yzed both by visual analysis and by using
the SEP data. What, the way that the total nunber of
patients was cal cul ated was that this col umm of
nunbers here was sinply added up. Thus, there were
89 patients in this Lowe article; however, it
contributed 89 twice and 34 patients twice, so this
Is an exanple of the nultiple counting.

They actually had two separate colums for

nunbers of patients, the total nunber of patients and
the total use patients and as you can see here, they
wer e somewhat inconsistent in which columm the
patients fell into, the total nunber or the total
nunber used. And again, these totals are just sinply
additions of the colums. This was |ikew se carried
t hrough to the conbination of sensitivity and
specificity of the PET scans -- I"'msorry this pen
isn't showng up very well -- where the nultiple
duplications were just sinply averaged together.

And the |ast columm here is the gold

standard used. | just want to point out that there
was sone inconsistency here. For exanple, in the
Lowe article, where there is no gold standard
reported, in reality histol ogy was done.

This is a part continuation of the table

on lung cancer. Again, an exanple of one study
contributing the sane patients nunerous tinmes. And
there are also a couple of studies here, the Saunders
study and Marom where there were, the sensitivity
was reported but there were not data avail able on
specificity, and on both of these studies, as was
typical, the sensitivity was 100 percent.

O note, this table includes the

net a-anal ysis that was nentioned earlier, so this



clearly doesn't neet the entry criteria as it's not
original data. To conpound the problemnore, there
are sone of the studies in this table and the
continuation of this table that are actually, those
patients are already included in the neta-analysis.
In addition, this 2,200 patients, use patients here
fromthe neta-analysis, actually contributed no data
to PET scans; those 2,200 patients had PET scans
done.

So this is a section of the | ynphona

table, a couple of points here. Here this Bangerter
article is repeated twce and wth exactly the sane

i nformation across the row and with the patients and
test diagnostic accuracy being counted twice. There
is an article here at the bottom Stunp, which points
out a problem of actually many of the original
studi es thenselves. This study |ooked at 50
patients, which actually works out well here, 35 plus
15. However, the sensitivity and specificity were
actually derived from71 scans, where the nultiple
scans in patients were counted as bei ng i ndependent
of each ot her.

And one | ast exanple here from

gast r oesophageal cancer, Flanagan up here under their

di agnosi s topic, subtopic, and Fl anagan here under
stagi ng, are both | ooking at primry tunors
presenting exactly the sane data with a duplication
under different subcategories. And another exanple
here, this study, Luketich, which had a hundred
patients derived, the sensitivity and specificity
from 276 sites of distant netastases.

W have a few nore articles here that had

m ssing specificity wwth either 100 percent or very
hi gh sensitivity. As an exanple of the issue |
raised earlier with this managenent effect, you can
see that the nmanagenent effect was only |isted
occasionally, and there was no explanation in the
docunent as to why that was, that information was
given only for sone articles.

So, we had a nunber of problens with the

PET report. |I'mnot going to read through themall,
| just wanted to highlight a few of them As Dr. Lau
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nmenti oned, the search strategy was poorly defined,
the report included very | arge nunber of abstracts
and very snmall studies, the report included studies
that had only inconplete test performance results,
specifically only sensitivity.

Sonme issues with the reporting of the

data. As | nentioned, there was nultiple counting of

the sanme study patients, the report used data from
the total nunber of scans when nultiple

noni ndependent scans were perfornmed, and al so from
total nunber of lesions or sites fromfewer patients.
The report also repeated data fromthe sane articles
an analyses in nmultiple categories.

Some further issues with the reporting,

t hey included nultiple outcones in the sane

subcat egori es, for exanple diagnosis and stagi ng and
recurrence were all reported as being diagnosis
articles, or staging or recurrence. And also, I
didn't give an exanple of this, but a nunber of
tunors were msclassified; a specific exanple was
that intracerebral netastases were classified as
primary brain tunors.

Sonme problens with the synthesis of data.

We believe that an incorrect neta-analysis

met hodol ogy was used to conbine the sensitivity and
specificity data. There were many nunerical errors
in reporting the data. There were m xed different
nmet hods of readi ng PET scans conbi ned toget her,
different test positivity criteria conbined,
different m xed sites conbined. And they also, we
bel i eve, inappropriately conbined all the cancers
together into a single test perfornmance val ue, which

was nentioned earlier.

Some other problens with the synthesis,

there was | ack of eval uation of nethodol ogi cal
quality of the individual studies, and the definition
of managenent effect was vagus and we believe nostly
meani ngl ess.

And finally, overall there was an

overinflated nunber of studies stated to have been
used in the PET report due to the inclusion of many



abstracts and ot her inappropriate nonoriginal
articles. There was an overinflated nunber of
studi es due to the use of inappropriate citations.
There was an overinfl ated nunber of patients used in
the report due to nultiple counting, and the use of
abstracts. And there was an inappropriate

extrapol ation and an interpretation of the results
such as the sensitivity values, and a | arge nunber of
potentially relevant studies that we had screened
appeared not to have been revi ewed, although we were
unabl e to do enough anal ysis to nmake that statenent
definitively.

DR. SOX: |'meager to nove us to have a

real discussion of the specific topic, but if there
are specific questions that anybody would like to
raise for Dr. Balk, let's do it now Thank you very

much for that. W're now going to hear from Sam
Ganbhi r.

DR. FERGUSON: | have one, Hal.

DR SOX: H, I"'msorry. John?

DR. FERGUSON. Monte Erlichnman gave ne a

couple of things referenced in the NHS study and the
Australian study and they are very brief, and | think
that they provide a little bit of input regarding

t hose two things.

DR. SOX: John, would it be best to talk

about those now, or when we get into specifics?

DR. FERGUSON: | just wanted to let you

know t hat we have them here.

DR. SOX: Ckay. Wiy don't you bring that

up when we get into the discussion of specific
topics. Thank you. Dr. Ganbhir, before you start,
we' re eager to get discussion, so please don't go

over 15 mnutes or I wll be forced to ask you to
st op.

(I naudi bl e coments fromfl oor.)

DR. SOX: I'msorry. Dr. Ganbhir was

scheduled from1:30 to 1:45.

SPEAKER: | know, and the previous

presentation was a 15-m nute schedule and it went
hal f an hour.
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(I naudi bl e di scussion.)

DR GAMBH R  Anyway, |'ll do ny best to

be as tine efficient as possible.

DR. SOX: Do your best. Just realize,

we're trying to get on with what you want us to be
here for.

DR GAMBH R So, |I'm Sam Ganbhir, |I'm

fromUCLA, and | amhere to try to defend the broad
coverage statenent that was criticized and critiqued
by the | ast set of reviewers. |'malso here to try
to put together a few of the things that we've heard
t hr oughout the day today.

Just to give you a background so as to

tell you a little bit about how seriously | take this
work, | run a decision analysis |aboratory at UCLA, |
teach deci sion analysis statistics and nodeling, ny
doctorate's in mathematics, and I have an M D. and
training in nuclear nedicine. 1've published

nuner ous fornmal neta-anal yses and nunerous cost
effectiveness articles, both in PET and in non-PET

i magi ng, and | read nucl ear nedici ne scans including
PET scans one out of every four weeks. In addition,
| actually work to hel p devel op new tracers to inmge
oncol ogi cal processes. The reason | nention all this
Is that the kind of things |I'm going to show you are

not attenpts for nme to just |ook at these things
casually, | take themvery seriously. | also try to
remai n as unbi ased as possible. Everything |I'm going
to show you is done without funding fromindustry,
it's done through the hel p of undergraduate students
and graduate students in the laboratory, and it is
not in any way influenced by funds comng froma
potential party that nmay have an interest in
pronoti ng PET.

To give you an exanple of how | would |ike

to do the kinds of work that we tried to do in that
broad coverage docunent, | want to show you exanpl es
of just five articles in the last two or three years
fromny group. These are fornmal cost effectiveness
articles and neta-anal yses that take a | ook

i ndi cation by indication for the use of FDG PET, go

t hrough and anal yze the literature in detail, then go



t hrough and critique each article through a series of
18 subpoints for their validity, quality, all biases.
Then we formally pool the data using ROC anal ysis,

et cetera, and then we go on and do a formal cost
effectiveness decision tree nodel. So it's done in a
very systematic rigorous way, it's not an ad hoc way
of review ng or anal yzing, understanding the
literature.

And these results are published in

col | aboration with surgeons, w th oncol ogists and

wi th i magi ng physicians, so they really require a

| ar ge base of expertise that we provide, and they are
done in journals that are considered fairly broadly
read as opposed to specialty journals in just

imaging. So just to tell you, before | get to the
broad coverage docunent and its goals, what we do and
have done, we usually go through and conpare in a
very systematic way the increnental cost
effectiveness ratio for an FDG PET based strategy
versus a conventional algorithm W |ook at all
costs, both the cost of the studies, the cost of
downstreamtests, the cost of conplications, as well
as issues of |ife expectancy and when possi bl e,
quality of life. So all our decision nodels are
formally rooted in decision tree and public health
care policy.

W in fact go through and conpare with

regards to hypothetical strategies |ike was nentioned
earlier today. For exanple, in recurrent col orectal
cancer we | ook at and have | ooked at CT al one versus
CT plus PET, versus just observing the patient, and
trying to really understand, what are all the

subt| eties to managenent that dictate the outcones

that we need to carefully define and understand. W
formally nodel all pretest |ikelihoods, the
propagati on of probabilities down these decision
trees to arrive at the exact outcones for a given
pat hway due to the diagnostic test being introduced.
As one exanple of this, | just want to

show you the | atest work we've done in recurrent
colorectal cancer. The big issue here is why bot her



doing anything at all for patients with recurrent

col orectal cancer, unless there is sone difference
down the road. So the big issue is interns of life
expectancy; there is a five-year survival difference
i f you operate on patients with hepatic only nets
versus if you don't operate. So this is the basic

| i fe expectancy data that noves us in the direction
of trying to identify those patients that are in fact
real | y operabl e candi dat es.

So we went through and again, using

under graduat e and nedi cal student help, this is

Dr. Hubern, who is now a nedical intern in Gernmny,
went through and anal yzed the literature
systematically to do a formal literature review,

| ooki ng at each and every article published in the
area of recurrent colorectal canter, we try to define
all the weaknesses and strengths of each article, we

try to pool in different ways so that we can
understand what in fact are the Iimtations of our
pooling process. W fully define confidence

i nterval s.

And in this case what you're |looking at is

for whol e body, you're |ooking at a sensitivity of 97
percent across a total nunber of patients of around
281, and a conbined specificity of 76 percent, wth

t he confidence intervals as shown here. Ideally of
course, for every indication we would |like to be able
to do this kind of fornmal neta-analysis of the data
and then publish it in a tinmely fashion, but because
of limted resources, we just can't do it fast

enough.

We al so | ook at managenent data because in

fact, it's not just these sensitivities and
specificities that count, it's in fact how that |eads
to change in patient managenent which hopeful ly then
correlates in sone way to the formal cost
effectiveness ratios that I nentioned. |In the case
of recurrent colorectal cancer, again in this article
just published two nonths ago, we've shown a pool ed
managenent change with a confidence interval of 25 to
34 percent, and a nean managenent change of about 30
percent for patients with recurrent col orectal cancer



who had an FDG PET scan in addition to their

conventi onal workup.

We take these values, and then formally go

back and al so neta-anal yze the rest of the
literature, that is CI's accuracy in this case, the
accuracy of biopsy, the norbidity nortality rates of
the various procedures. This is all published in
that sanme article, and what we find are the val ues
|isted here. And the key thing for you to note here
Is that CT sensitivity outside the liver is about 76
percent, specificity of 56, in contrast to FDG PET of
96 and 76. And now this is not just picking one or
two articles out of the blue, this is actually the
formal nmeta-analysis linked in to both analysis for
FDG PET and then going back and | ooking as well for
t he ot her issues.

The cost of the various procedures of

course are well understood. W use Medicare

rei mbursenent costs for nost of our nodels, we don't
nodel indirect costs currently. FDG PET in these
cases being $2,000, surgery, which we're trying to
avoid for patients that have extrahepatic nets being
$22,000, and CT in this case being around $800.

This particular set of results is just

accepted and going to be published in Annals of

Surgery, along with two other articles that are

| ooking at the role of FDG PET in col orectal cancer.
It took us about one and a half years to fornally
build this decision nodel, to account for all the
variations through the sensitivity anal yses.

VWhat we show in this nodel is actually if

you add a PET to a CT, that is the conventi onal
strategy, you actually increase cost slightly at the
gain of life expectancy. Nowthis is not the life
expectancy gain for one little individual of .03
years; this says for the whol e popul ation there is
this gain in life expectancy. And it's this gain in
|ife expectancy that cones in this case at an
additional price. W calculate the fornal

i ncrenmental cost effectiveness ratios; as you know,
for the health econom sts, the nunber we |ike to | ook



17 for is $50,000 per year of |ife saved, and PET

18 clearly falls belowthat. |If you in fact penalize

19 all the PET paraneters, the sensitivity, specificity,
20 cost of PET, you still end up with a cost effective
21 PET usage and in fact, the actual nunber of patients
22 we predict in the US that will have managenent change
23 in this case is about 170 patients will avoid

24 unnecessary surgery by adding a PET study.
25 We have published simlar nodels in
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1 solitary pul nonary nodul e managenent, non-snall cell
2 | ung cancer staging; in those cases you save costs

3 and you gain |ife expectancy. |In this case, you

4 actually increase cost sonewhat at the gain of life
5 expectancy. So we weigh all these things in these

6 deci sion nodels, and we try our best to constantly

7 updat e t hese nodel s.

8 So, I'mshowing you all this because |

9 want you to know, there is that kind of data

10 avai |l able, at least in lung cancer and col orectal,
11 but not across the wi de spectrumof possibilities in
12 FDG PET i nmagi ng. So what was given to us was this
13 task of how do we figure out now within a reasonabl e
14 period of tine, whether broad coverage of FDG PET is
15 even a possibility in terns of what the literature
16 shows.

17 So our goals in that broad based docunent

18 were not to do the kind of things that | just showed
19 you that we usually do, which is the neta-anal ysis
20 and deci sion anal ysis nodeling; our goal is to
21 performa literature search, to have a broad overvi ew
22 of the use of PET across all applications. It was
23 nmeant to be a library, or a collection of all the
24 articles wwth the details that each article provides
25 of the actual use of FDG PET and the limtations. W

1 were not, like | say, going to do a fornal

2 net a- anal ysis; that was not the task, or a cost

3 effectiveness analysis. As a matter of fact, the

4 nore we put in the nore requests we got, well, can't
5 you tabulate the data in sone way, can't you give us
6 sonme overall summary neasures, and that's what led to
7 t he kinds of data analyses that I'lIl get intoin a



m nut e.

So pl ease keep in mnd this goal. And

this goal was not dictated or one that | nmade up, or
the PET community made up; this was a goal that was
agreed on in the earlier neetings between Drs. Kang,
Phel ps, Col eman and ot hers when they tried to
understand, well, how could we try to get a broad
brush stroke analysis of the PET |iterature.

W in fact decided the follow ng: Unlike

the reviewers of our proposal, we decided we would
physically retrieve every single article. You cannot
do these anal yses or critique themw thout physically
getting each and every article. Even then, it is a

| ogi stical nightmare to actually read the article and
understand the limtations. But we said in the
six-nonth tinme frame we had, we will physically
retrieve them-- and by the way, there are still
articles that we haven't been able to physically

retrieve because of limtations in |libraries being
able to interloan sone of these articles out. Sone
of themare in unusual journals.

We did search different tine period

peri ods based on the application, mainly because in
PET, the first applications cane out in neurol ogy,
subsequently in cardiol ogy, and then in oncol ogy, so
our oncology literature does not go as far back as
cardi ol ogy and neur ol ogy.

W did find that in fact key words,

subject and title searches lead to a different set of
articles. This is inevitable for every literature
search nechani smyou can enploy. As a matter of
fact, there's now an article that's cone out four
weeks ago show ng that based on the key word you
specify, that the range of FDG PET literature you'l
pul | up can vary as nmuch as 40 percent, because the
key words people are using in their articles and in
their title and subject headings is extrenely vari ed.
So it's physically inpossible to guarantee you're
pul ling up every article, and I'Il try to explain
limtations and how we're trying to work around t hat
even right now.

Qur inclusion criteria were based on not



25
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trying to do a neta-analysis, but trying to cover all

the literature that we could out there. W were told
to include abstracts, we were actually encouraged to
do that because if you don't, for the newly energing
applications, thyroid cancer, prostate cancer,

nmuscul oskel etal cancers, you won't get any published
research articles. So we said it's inportant to

i ncl ude abstracts, we were encouraged in fact to do
just that by HCFA. W weren't trying to hide which
are abstracts and research articles. As a matter of
fact, in the report we clearly outline what is an
abstract and what is a research article, because we
want |ater to be able to do subset anal yses to see
what differences there are between the two when in
fact that becones an inportant question.

The other thing to keep in mnd is, in our

field, abstracts are not just published in journals
that are not reviewed. Those abstracts fromthe June
2000 neeting, are from peer revi ewed subm ssi ons of
abstracts and they are frompresented data. W

pur posely kept the June 2000 as one of the

gui del i nes, because we knew a | ot of new data woul d
originate at that tinme, and that's why it was

i ncl uded. W also did have to use clinical judgnent.
A lot of the errors you were hearing from

the last reviewer won't nmake any sense once you

actually sit down and | ook at a |ot of these
articles. You have to have read the article to
understand what in fact are sone of the subtle issues
i n the spreadsheets that I'mgoing to talk about.
That's why in a new refined version of the report,

we' ve now actually put footnotes for each row of the
spreadsheet, so that people can't accuse us of trying
to hide any kind of data. |In fact what we're trying
to do is be as open as possi ble about our criteria,
be as open as possible about the [imtations, and in
fact constantly strive to inprove the criteria and

t he inclusion of new articl es.

We did try to exclude review articles. |

apol ogize if there's two or three neta-anal yses that
m st akenly ended up in the |ung cancer section;



that's going to happen in any large issue like this.

| don't know how much that would affect the final
result, we didn't hear that, but in fact we did have
some m stakes of that kind, which we are trying to
correct.

For us, we did exclude studies |ess than

five patients because in our literature, as you've
heard nention, 20 or so patients is a lot of patients
in a study. It doesn't sound |ike much but in an
imaging world that's a | ot of patients. So, |ess

than five we considered to be excludable, greater
than five to us is worth putting in our summary of
data avail abl e.

For the non-English criteria, the abstract

if it's in English, is useful. So we include the
article even if the article is in German, because the
abstract is in English. And to tell you the truth, |
woul d include the whole article if | could have had
time to translate the German, because | think a | ot
of good data is originating let's say from Gernany.
So the key here is, there was joint

agreenment to include both abstract and research
articles. A large bulk of the discrepancies you're
hearing pointed out by the |ast reviewers is because
t hey' re saying we shouldn't have included abstracts.
As a matter of fact, HCFA agreed that we shoul d.
Clearly we marked the abstract versus research
articles, and our goal actually was to be | ess biased
by bei ng nore enconpassing of data available fromthe
literature.

A lot of these abstracts are from

community based physicians trying to do the studies.
They're in fact reporting |l ower sensitivities and
specificities than we woul d see at academ c centers.
W woul d | ove to have run ROC anal ysis; not possible

with the type of data presented. W'd |love to have
done two-by-two pooling of the data; not possible.
So why did we choose wei ghted averages?

Because not all of the abstracts and articles are
reporting, as you read them the formal true
negative, true positive, false negatives, false



positives, for us to do a formal pooling. So we
could in that case, not include any summary data, we
could just list the articles for you and say go ahead
and just | ook, or we could do what we tried to do,
we'll just say let's get a flavor for what these
articles are saying by at |east |ooking at a wei ghted
average, and that's what we attenpted to do.

There's this whol e i ssue being brought up

about overl apping patients and sonehow we're trying
to increase the nunbers of patients. That's just a
m sunderstanding. What we're trying to do is trying
to show that for each article, you can | ook at

di agnosi s, diagnosis and staging, recurrence or
nonitoring therapy, there is differences within each
article in the goal and it was assessed in the sane
way. This was true in PET across not only the ngjor
types of cancers, but across these clinical
categories. Well we report are not only overlap, or
not on the total nunber of patients, but the nunber

of overl apped patients, that is, how nmany tines we
doubl e counted. To the best of our abilities, we
want to nake sure, and as you will see in the
spreadsheets, we are making clear what the overl ap

I S.

So, the nunber of multiple counted

subj ects or overl apped patients in the expanded
docunent, we have continued to | ook for nore papers,
even since the subm ssion of the original thing, is
about 3,844; the nunber of actual total patients is
24, 395; together these cone to 28,239. |It's not that
this nunber is made up of half or 80 percent
over | apping patients. As a matter of fact, as you
can see here, it's about one-seventh, one-eighth of
the total nunber we're reporting, and we clearly
report what those are.

After conducting our literature search we

have been able to retrieve now 813 articles and
abstracts, and | nean physically get these and read
t hese, not just look at their nunbers and try to put
themin a spreadsheet. O these 813, we used 549
article abstract listings within the spreadsheets, of
whi ch 66 are repeated across categories for which



24 they are relevant. So we've got about 483, and our
25 unused reference library contains the renmaining
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1 articl es.
2 We al so thought it would be fair to show
3 you the articles that we read but we're not including
4 because in fact either they're tal king about ways of
5 | nprovi ng detection, or ways of |ooking at PET scans,
6 it doesn't help us fill in those spreadsheets.
7 So, | want to make this next slide very
8 clear. Qur original search, we estimated a
9 sensitivity specificity of 84 percent and 87 percent,
10 and a managenent change of 33 percent in about 18,198
11 patients. W've continued. | knew even fromthe
12 time that report went out that we would continue to
13 find nore articles that we could physically retrieve.
14 And in fact, in our expanded search, with an

15 additional 167 articles -- nost of these by the way
16 are now articles, 70 percent versus 30 percent

17 abstracts -- the overall sensitivity and specificity
18 is still 84 and 88, and the overall nmanagenent change

19 s now 32, and this is nowin 24,395 patients. |
20 don't think we're diverging away or undersanpling the

21 real literature out there. | think in fact, we're
22 convergi ng toward nunbers that are in the m d-80s,
23 i ncl udi ng abstracts that are in fact done from

24 comrunity practices.

25 We've also, by the way, |ooked at the real
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1 ot her question. No one's addressed yet, well, if you
2 start putting the other technol ogi es under this sane
3 scrutiny, how well do these other technol ogi es do.
4 In fact, luckily, in our articles, a lot of the
5 studi es have gone on and | ooked at patient anal yses
6 in both CT and PET in the sane patients. As a matter
7 of fact, 8,000 of the 24,000 or so patients did this.
8 That's one-third of all the studies we reported. In
9 t hose one-third, you' re seeing that PET had a

10 sensitivity specificity as at | east assessed through
11 this rather crude wei ghted anal ysis, of 85 and 89,

12 but the sane weighted analysis |leads to a sensitivity
13 and specificity of CT 66 and 76. These are not

14 trivial differences, these are significantly real and



|"msure even with additional articles and additi onal

pooling of data, will continue to bear this kind of
stuff out.

So, our concl usions. No literature

search strategy is all enconpassing. W even, like |

said, now are seeing articles that are addressi ng how
to find nore FDG PET literature. Approaches we used

tried to utilize as nuch as the data as possible

avail able fromthe literature, not to try to exclude

data like we would in a formal neta-anal ysis and cost
ef fectiveness analysis. Finally, our expanded search

shows near identical results to the original search
and in fact, that convinces ne nore so that we're
converging towards a real answer. And FDG PET does
significantly outperform CT.

Sol will end with one |ast thought, and

that is that | was com ng here under the inpression

t hat we woul d focus on broad coverage, that
colorectal, which we have decision nodels for, |ung,
whi ch we have deci sion nodels for, to ne, those are
givens, they're clear. As a matter of fact, if you
go to those articles, you will see that decision
nodel s bear out support of PET in those applications.
| thought the focus would be how do we junp from

t hose givens to broad coverage. And | would throw
out that what you have to keep in mnd, especially in
cancer, is that when we | ook back 30, 40, 50 years

fromnow, cancer wll not be viewed as an organ
specific entity. W won't be | ooking at breast
cancer, lung cancer, colorectal cancer. W wll be

| ooki ng at nol ecul ar pat hways that unify cancers
across different occurrences in the body.

Menorial Sloan Kettering under the

direction of Dr. Varmas, has already started to
restructure the entire institution not to be organ
based in its approaches, but to be nol ecul ar based.

PET is a nol ecul ar technol ogy, and you've got to get
past the thinking that you need to prove for each
application a given set of nunbers. You' ve got to go
back and say all the cancers share nol ecul ar
abnormalities, and we in fact are tracking that



nol ecul ar abnormality with FDG  So I'lIl end with

t hat .

DR. SOX: Thank you very nuch,

Dr. Ganbhir. Does anybody wish to comrent or ask
guestions? Leslie?

DR. FRANCIS: | would just |like to ask

you, nost of what you just said was directed to
cancer, and you in the report here, managenent change
data for patients not directly available fromthe
literature and the decision nodel not applicable to
t hi s managenent problem for patients with denenti a.
And 1'd just like to ask you to comment on whet her
you think there is really -- | nean, all of the
studi es you had were cancer studies and so on --
whet her you think there's anything at all out there
about managenent in patients with denenti a.

DR. GAMBHI R. For denentia, |I'mglad you

asked that, because there is of course the
literature, although sonme of it is still not
publ i shed and just about to be published on the

actual accuracy rates. There's not a fornal

net a- anal ysi s or decision nodel. As of four nonths
ago, we started the construction of a formal cost

ef fectiveness nodel actually in collaboration with
Dr. Gary Small, who presented earlier, and others, to
actually nodel the entire managenent process in
denmentia, including diagnostic imging.

There's one or two articles that have

appeared previously in the managenent of denentia and
the cost effectiveness, but they have failed to

Il ncorporate diagnostic nodalities into their
algorithnms, so we are now trying to increase the
utility of those algorithns by updating the
managenent conponent through these diagnostic tests.
But no, there isn't a preexisting decision nodel for
denenti a.

And again, keep in mnd, these decision

nodel s take one and a half, two years to build.
These are not gather the literature and plug in a
little decision tree. To understand all the

subtl eties of clinical managenent requires a

conmbi nation of expertise and especially w thout any



23 real funding, unlike drug conpani es who have an
24 i nterest to see the drugs rapidly inproved, and
25 there's a | ot of noney, for these it's our own
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1 attenpts to nerge this data, and that's why | don't

2 have decision nodels for all these categories already
3 ready for you. And | would even add that to get

4 t hose ready woul d take 20, 30 years.

5 DR. SOX: Well, it's tine to nove on.

6 Thank you very nuch.

7 | just want to rem nd those of you who

8 canme |late or those of you who m ssed or forgotten the
9 earlier remarks about why we're here, fromHCFA s

10 point of viewand | think fromthe panel's point of
11 view, the nost inportant thing we can acconplish

12 today is to give a good workout to sone guidelines

13 for evaluating diagnostic tests anong which is PET,
14 and secondly, to advise HCFA on the quality of

15 evi dence for several selected exanples. But the main
16 thing to do is try out these guidelines and see if

17 they work. To do that, we're going to have to have a
18 di scussi on anong the panel and we are about ready to
19 | aunch into that.
20 Because sonme people have to | eave early,

21 |"mgoing to restructure the agenda in order to all ow
22 as much di scussion anong the panel to occur before we
23 start to lose folks. So the plan first of all is to

24 have Sean sort of frame this discussion around what
25 HCFA' s needs are. Then we're going to discuss a

1 coupl e applications of colorectal cancer, and use of
2 PET. Then we're going to give a chance for sone

3 public comment. And then we're going to form a

4 consensus about col orectal applications. Then we'l]l
5 nove on to tal k about Al zheiner's disease and we w ||
6 see what tinme it is by then. So Sean, do you want to
7 sort of get us pointed in the right direction here?
8 DR. TUNIS: Yeah. First, let ne just

9 check. | don't want this change in the schedule to
10 prevent anyone who's schedul ed for a public comrent
11 to not be able to do that comment. So if there's

12 peopl e who schedul ed for public coment who have to
13 | eave within the next hour, we would take their
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1

2
3
4

comrent before this panel discussion. But, we do
feel it's inportant to have an opportunity for the
panel to start to digest what they have had heard
her e.

In terns of franmework, just as a little

backdrop, as many of you know, the coverage function
within the Health Care Financing Adm nistration has
been trying to nove towards a nore clinical

ef fecti veness and evi dence based approach to coverage
policy, doing it in the open, and using enpirical
evidence to try to be consistent about what is and
isn't paid for. As part of that, obviously, we are

faced with the question of how do we apply this to
di agnostic technol ogies, and particularly in this
case, we have the request for the broad coverage
request that Sam just tal ked about. And what we
felt, particularly on short notice, what we woul d be
able to do at this neeting is try to apply an

evi dence based framewor k around di agnostic testing,
to sone applications of PET, and to see how far that
gets us in terns of being able to think through how
to make coverage decisions related to diagnostic

t echnol ogi es.

So that's, in that spirit, A an and Hal

had drafted this framework and we decided to focus on
a couple of essentially case studies to try to apply
that framework and for today's purposes, the case
studi es were |ung cancer, col orectal cancer and

Al zhei nmer' s di sease. W understand that there is

al ready Medi care coverage and you know, based on good
evi dence, for lung cancer and sone applications in
col orectal cancer, though not all. However, whether
or not these uses are covered, the framework can
still be given sone exercise, so that's what we're
going to proceed to do now is open that discussion,
try to apply this framework and as part of that

di scussion, as part of trying to apply this

framewor k, the whole issue of extrapolating from
enpirical evidence in one condition to nmaking

j udgnents about clinical utility in other conditions
wi Il necessarily be part of that conversation. So



5 that's where we're trying to go now, and I'Il hand it
6 back over to Hal.
7 DR. SOX: The approach that | would Iike
8 to take trying to keep us using our framework, is to
9 go through a summary of the data relying nostly on
10 the Blue Cross/Blue Shield assessnment, but trying to
11 put it into our framework, and to sort of have an
12 opportunity to discuss each step in the franework.
13 So |l will be doing a presentation with transparencies
14 that may to sone degree overlap sone of the materi al
15 you have also already heard fromDr. Flanm But the
16 purpose will be to try to sort of keep us on course
17 i n using an evidence based approach. Is that
18 agreeabl e to everybody? |Is everybody confortable
19 wi th that approach?
20 Sean rem nds ne that before we junp into
21 that, | think we ought to give the panel nenbers a
22 response to comment on the past two hours what
23 t hey' ve heard from Blue Cross/Blue Shield, fromthe
24 VA, fromDr. Lau and his coll eague, and al so from
25 Dr. Ganbhir, so if there are any reactions or
. 00243
1 anything that people would like to say about this
2 cornucopia of information that we've heard, this
3 would be a good tine to say that. Yes?
4 DR. FEIGAL: Yeah, | wll say sonething.
5 | think it's helpful to get useful technol ogy
6 assessnents froma credi ble group of individuals that
7 have clear-cut criteria and it's up-to-date
8
9

literature that they're looking at. | think that can

be very helpful. | think what we've also learned is
10 you have to be careful about the questions you ask to
11 sonme of your consultants. | think there's sone
12 tendency to |l ook at the trees instead of the forest
13 i ssue, and | think, you know, Sean and | have tal ked
14 off line about the hel pful ness of sone of that type
15 of information. | think trying to |ook at the broad

16 picture, trying to | ook at the preponderance of data
17 Wi t hout getting into each individual study and

18 whether it was 51 patients or 52 patients, that kind
19 of information | don't find extrenely hel pful.

20 But | think nore of the broad overview

21 with particularly the Blue Cross/Blue Shield TEC



22 assessnents, those type of assessnents | found

23 useful .

24 DR. SOX: Thank you. And Manuel ?

25 DR. CERQUERIA: Well, | would sort of I|ike
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1 to comment that certainly the data that we've heard

2 has been for the nost part supportive of the

3 i ndi cations for PET, which I think is pretty amazing
4 that that's cone through all of this. | think we've
5 al so heard that the criteria that you use is going to
6 determ ne what you pull up, and the VA used one

7 criteria, Blue Cross/Blue Shield used a second

8 criteria, | think the UCLA group did a different

9 criteria, which was basically what HCFA asked to

10 provide them So the nethodol ogy, | think, needs to
11 be a little bit nore specific in what, if you're

12 going to do a neta-analysis fromthe literature, you
13 have to -- you know, you've defined a process, but

14 you need to define what kind of data you're going to
15 put into it, or howyou're going to select it. |

16 think that would certainly be useful for people in

17 the future that are going to present, and | think it
18 would be useful for the panels as well as the

19 Executive Conmttee, to decide howthey' re going to
20 make their decisions.

21 So -- and you know, | think out of

22 fairness to the subm ssion, they didn't know that the
23 subm ssion was going to be, you know, handled in this
24 particular way. They didn't know what the criteria
25 were that they were going to be held to. So | think

1 the fact that their data, you know, | think is

2 supportive of the indications is very conmmendabl e,
3 but | think somewhat unfair to the way they' ve been
4 asked to submt.

5 DR. SOX: Leslie?

6 DR. FRANCIS: | was puzzled by the

7 guestions asked the New Engl and Medi cal Center group,
8 because it seened to ne that the question that |

9 really want to know the answer to is not, is there
10 some excess stuff in here, but is there any good

11 stuff?

12 M5. RICHNER. Exactly.



13 DR TUNIS: Let nme just to -- first of

14 all, on the New Engl and Medi cal Center critique, what
15 we at HCFA felt we were facing was what | ooked to us
16 or at |l east what we were trying to figure out is, can
17 this be | ooked at as, you know, 22 or 26 separate

18 requests for coverage, or can we |ook at this as a
19 broad coverage request. And so we did a significant
20 anount of, and commtted a significant anount of

21 internal staff to reviewing the information that was
22 subm tted.

23 On a parallel track, to make sure we

24 didn't get, you know, too afoul of our 90-day tine
25 line, we felt okay, we could use sone help with this,
. 00246

there's these evidence based practice centers. And
essentially the question we asked them boil ed down
to, can the subm ssion be evaluated as sort of a

typi cal neta-analysis systematic review? |n other
wor ds, can we base our judgnents directly on this as
t hat kind of docunent? And the -- you know, and so
-- first of all, any flaw in the New Engl and Medi cal
Center report, if you wll, or any critique of it,
really is on the shoul ders of HCFA, because they gave
10 us the answer we asked for, so that should be clear.
11 And you know, no one should think that by

12 itself, the New Engl and Medi cal Center report gets
13 substituted for HCFA' s response to this coverage
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14 request. It is a piece of information, you know,

15 once we requested it in a sort of -- I think I'm not
16 di sagreeing with anything you all have said, or even
17 what Dr. Ganbhir has said. | just want to frame it

18 squarely that it's sort of HCFA s doing, HCFA' s

19 guestion, we needed extra hel p, we needed extra

20 staffing, and that's why we put it out there.

21 DR. SOX: Well, before we start the

22 di scussi on of specific topics, Sean, do you want to
23 comrent on the issue of voting versus consensus of
24 t he group? How do you want us to proceed?

25 DR. TUNIS: Yeah. | guess the only -- in

. 00247

1 t hi nki ng about, you know, based on sone of this

2 di scussion this norning where we were playing with
3 t he questions about the fram ng of the questions to



t he panel, particularly the formof a question that
says is the evidence sufficient to conclude X. And
we talked a little bit about how there is nore of
degradational qualities of evidence as opposed to
some magical |line that occurs where there's a yes and
a no.

So to the extent that we can get the

Executive Commttee' s consensus or vote on a sonmewhat
nore qualitative judgnent about the quality of the
evi dence and you know, | have pitched the idea of
potentially subdividing it into groups |ike

I nconcl usi ve, suggestive, or conclusive, but that's
just one way of framng it. You know, it sort of
actually turns a binpodal question into a trinodal
guestion, to be honest. But the notionis, it my
not be that useful here to give us a yes/no, evidence
Is sufficient, evidence is not sufficient, but try
nore to conme to a consensus about how we can apply
this franework to colorectal cancer, if that's the
exercise we're going to go through, but by show ng us
how you do that, also giving an illustration about
how we shoul d be applying this framework to the other

request ed applications.

And again to enphasize, the alternative to

t hat bei ng how we woul d need to nodify this franework
to address the issue of broad coverage.

DR. SOX: So, perhaps I'll need a notion

fromsoneone at the end of ny discussion, and Sean
suggest ed perhaps we think about the categories of

evi dence as inconcl usive, suggestive, and sufficient,
as representing sort of a spectrum of evidence. So
at the end of discussion, I would like a notion that
we can kind of talk about it, and I think we actually
woul d prefer to avoid the fornalities of a vote, if
only because they slow us down so nuch, and we'l]l

just try to get a sense of the group on their
response to the notion.

DR. GARBER Can | just nmke a suggesti on,

Hal ?

DR SOX: Sure.

DR. GARBER | actually am synpathetic to

the desire to have three categories, but | hope that
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Sean will think very carefully about which words he
wants to use to describe those categories.

Suggestive, for instance, is sonething that you could
apply to al nost everything, and if you could give us
an i dea of what sorts of categories would be hel pful,

other than the fact that it should be tripartheid
rat her than binary, | think that would hel p us.

DR. SOX: So, do you want to think about

t hat and get back to us when we get closer to the
poi nt of taking a vote?

M5. CONRAD: While you're setting up, |let

nme read an obligatory statenent. For today's
commttee neeting, voting nenbers present are Robert
Brook, Leslie Francis, John Ferguson, Robert Muirray,
Al an Garber, M chael Maves, Frank Papat heof ani s,
Ronal d Davis, Joe Johnson. A quorumis present and
no one has been recused because of conflicts of

i nterest. Thank you.

DR. TUNIS: Actually, Dr. Brook is here in

spirit but not in body, as you've noticed, so he's
not counting towards the quorum

DR. SOX: Could |I have the | aser pointer?

So, the first colorectal cancer topic we

were going to talk about is the question, does an

I ndurated area near the original incision represent a
post -operative scar that's just a bit exuberant, or
does it represent a local occurrence? If it were
scar tissue, presumable you wouldn't intervene; if it
was a recurrence, you would reexplore the patient
with a hope of a curative procedure. The

alternatives certainly include doing a biopsy of the
area, which is invasive and unconfortable, or doing a
test that can reduce the probability that an

I ndurated area represents recurrent cancer. And
perhaps if that test were negative, to sinply watch
the patient, and if it were positive, to do a biopsy.
So one of the questions for us to think

about in trying to decide on whether the test could
alter clinical outcones is how | ow would the
probability of recurrence have to be in order to
defer biopsy? Wuld we defer biopsy only if the



12 probability of recurrence was 1 percent, or would we
13 perhaps be willing to defer it when the probability
14 was 10 percent or so?

15 So, follow ng now after posing the

16 guestion, follow ng our framework, the first question
17 I's, is the evidence adequate to determ ne that

18 sonet hi ng about the use of PET scan performance --

19 trying to refranme it the way Dr. Brook suggested. So
20 then the question is, are there high quality studies
21 of the perfornmance of PET scanning in detecting |ocal
22 recurrence of col orectal cancer?

23 And | relied upon the Blue Cross/Blue

24 Shi el d evidence report when | put this together, and
25 they did not describe the diagnostic reference

1 standard, so we really don't know whet her that
2 represented biopsy or surgical exploration with
3 hi stol ogy; that's an unknown. And if anybody knows
4 t hat evidence, that particular piece of information,
5 it would be hel pful for the panel to know that.
6 In five of the out of the six studies, the
7 patients were patients with suspected | ocal
8 recurrence, which is the appropriate study
9 popul ation. So, it seens |like a reasonabl e study
10 popul ation. None of the six studies evaluated the
11 PET scan with observers who were blinded to other
12 clinical data, which would tend to cause an
13 overestimation of sensitivity and to underestinate
14 specificity. And finally, four of the six studies
15 were prospective.
16 So let ne stop with this sort of first
17 step and ask what people's take is on this evidence,
18 whether it represents good quality evidence or
19 mar gi nal evi dence, or what. Al an?
20 DR GARBER | will take a stab at it. |
21 think it falls short of ideal but it's enough to
22 convince ne that it's adequate to nake a deci sion
23 that it increased accuracy.
24 DR. SOX: And could you expl ain your
25 reasoni ng for the rest of us?
. 00252
1 DR. GARBER Well, the blinding is an
2 | nportant defect. The lack of a reference standard I



di scount ed sonewhat, because | suspected that they
probably al ways had histology in sone form and |
didn't think the blinding was sufficient.

DR. SOX: Wwell, VA group, do you renenber

what di agnostic reference standard they used for --
DR. GARBER Carole's right here.

DR SOX: Oh, I'msorry. Carole?

DR. FLAMM It was biopsy.

DR. SOX: So there was a satisfactory gold
standard which -- is -- does everybody feel
confortable with Al an's assessnent of that? Okay.
The next question, which nmay or may not be
entirely pertinent because as we wll see in a

m nute, PET scan perforns better than CT, does PET
accurately identify CT negative patients who have
col orectal cancer? |In other words, does PET

conpl ement CT? And the studies show that PET scan
had a higher sensitivity and specificity than the
conparison test in four out of four of the
conparative studies, which is pretty strong prim
facie evidence that it picks up patients that are
negative to the conparison study. However, zero out
of the six studies provided direct infornmation about

the ability of PET to pick up patients that were
negative on the conparison tests.

So, the next point is, does an indurated

area, just to rephrase the question, does an

I ndurated area near the original incision represent
scar tissue or a local recurrence? Query, does a
negative PET scan | ower the probability of recurrent
cancer enough to alter the decision to biopsy? The
pretest probability of recurring CRCin an indurated
area is high, 70 percent basically, and presumably
one woul d either operate or biopsy if the probability
Is that high. The question is, does PET scan | ower
that so that you would in fact decide not to biopsy?
The pool ed sensitivity of PET scan is 96

percent and the specificity was 98 percent. Test
perfornmance doesn't get nuch better than that, but
notice that as was pointed out by Dr. Flamm the
pretest probability is pretty high.

DR. FERGUSON. Question. Hal?
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DR SOX: Yes, John.
DR. FERGUSON:. Are we tal ki ng about
recurrence in the scar tissue on the skin or in the

bowel ?
DR SOX: | think it's underneath; it's
t he bowel, | believe.

DR. FLAMM It nust be, yeah.

DR. FERGUSON:. Ckay. So one has to open

up sonebody in order to biopsy, okay.

DR. SOX: Thank you. So far we've said

t hat evi dence about test performance is good enough
for us. There's sone prima facie evidence that PET
scan picks up patients that woul d be negative by sone
ot her test, and then the next question is, how nuch
does a negative PET scan alter clinical nanagenent?
The first step in evaluating that question is to

cal cul ate post-test probability of recurrent cancer

gi ven a negative PET scan, and that is found here.
This curve represents the probability of CRC given a
negative PET scan for various val ues of the pretest
probability. And the pretest probability, average
pretest probability is about .7, which corresponds to
a post-test probability of about .8.

So the next step in our reasoning then

woul d be, is the probability of recurrence of .08 | ow
enough so that we woul d undergo watchful waiting

rat her than biopsying a patient? Any questions so
far or coments so far?

So the way | thought we could frame that

guestion to try to get at this question of

alteration, or effect of the test on nanagenent

strategy, is the followng: Since the pretest
probability of recurrence is .69, the post-test
probability after negative PET scan is 8 percent, if
recurrent cancer is present despite a negative PET
scan, the patient wll forego or at |east delay
reoperation, which has a 20 percent chance of curing
the patient. So that's sone neasure of the health
effects of a correct decision about whether to
explore or to do watchful waiting, and those are
pretty high stakes, | think we'd agree, at |east |
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t hi nk they are.

So, we could frane the question this way.

Wul d you biopsy the patient, the indurated area, if
there was a 70 percent chance of recurrent cancer?
Well, would you biopsy if there was one chance in 12,
or an 8 percent chance that it represented recurrent
cancer? And if you would biopsy the patient at both
of these probabilities of disease, then you could
argue the PET scan really hasn't altered your
managenent, and should you do it. O, would you just
observe the patient and if you would just observe the
patient, then PET scanning would affect your
managenent and it would be appropriate to do. So |
don't know whether | framed that correctly, but it's
out on the table for discussion. Leslie.

DR. FRANCI S: How about if you were the

patient, would you want to have the informati on about
the differential chance in order to deci de dependi ng
on how i nvasive the biopsy is? That is, if | were a
patient, | mght want to know that data breakdown,
particularly if the |location of the scar or suspected
recurrence was one where the biopsy would be quite

| nvasi ve.

DR SOX: So, | --

DR. FRANCIS: The way |I'mputting the

guestion differently --

DR. SOX: Wuld this information be

hel pful to you, to know that it was an 8 percent
probability?

DR. FRANCIS: Well, yeah. | think the

guestion is, when you say your nanagenent, would this
be information that a patient mght want to take into
account in making a choice about whether or not to
have the biopsy, particularly given the fact that
sonme biopsies mght be quite invasive and ot hers not.
DR. SOX: Well, of course, we can tell the

patient what the probability of recurrence is given a
negative PET scan w thout doing the PET scan, right?
So, in other words, if we do this test and it's
negative, the probability of your having a recurrence

is only 8 percent; given that information, would you



want us to go ahead with the biopsy anyway, or would
you prefer to just kind of watchful wait?

DR. FEI GAL: But you mght pick up

recurrence.

DR. SOX: Pardon ne?

DR. FEI GAL: W thout doing the PET scan.

Yes, you mght tell the patient, if it's negative,
you have an 8 percent chance of recurrence. Wat you
can't tell themis what that PET scan will show It
m ght pick up the recurrence. You can't predict

t hat .

DR. SOX: O course there's a 70 percent

probability of having recurrence even before doing

t he PET scan. Al an?

DR. GARBER | think Leslie is talking

about what sone of the critical unknowns are here;
one is what is the risk of doing the biopsy, what are
t he down sides? The other thing is, what are the
consequences of watchful waiting if in fact a tunor
recurrence is present. Now, if you were just to take
t hi ngs at face value and say you really mss it if
you -- in other words, watchful waiting is a very
dangerous strategy if there is actually a recurring
cancer present, then you're nultiplying the 8 percent

by one-fifth, which neans you would have a close to 2
percent chance of just m ssing sonething that woul d
ot herwi se be cured. And | would contend that it's

| i kely that no matter how i naccessi ble the | ocation
I's, under those circunstances, you would al ways

bi opsy.

And in fact, that was the discussion that

we heard from oncol ogi sts before on this very
subject. But the issue is, do we really know
anyt hi ng about what happens with watchful waiting
with recurrence and the last tinme | heard this

di scussed, there wasn't really nuch information on
that subject. But | would guess from ny discussions
with patients, | agree with the concl usions of the
Blue Cross/Blue Shield report that nost patients
woul d want this biopsy even if the PET scan were
negative. In other words, you would biopsy

regardl ess of the results of the test.



19 DR. SOX: So you're saying you think nost

20 patients would take a one in 50 chance of picking up
21 a potentially --

22 DR. GARBER They would not be willing to

23 tolerate the one in 50 chance if they had the PET

24 scan.

25 DR. SOX: O mssing an opportunity for a

. 00259

1 cure?

2 DR. GARBER Right.

3 DR. SOX: Kathy?

4 DR, HELZSOQUER: | think there's a body of

5 literature to support that |evel as |ow as one

6 percent or even less than that, that people will go
7 for that chance for a cure, so the nmargin is very

8 small, and with very little tolerance in oncol ogy

9 patients to mss that chance for a cure.

10 DR. SOX: Well, that's really inportant

11 i nput and | guess if | hear you correctly, you would
12 argue the PET scan is not going to make nuch

13 difference in this instance. Positive or negative,
14 the patient is still going to want to go for biopsy.
15 That's your clinical opinion as an oncol ogi st?

16 DR. HELZSOUER: Yes.

17 DR. SOX: Let's see. John, then Sean.

18 DR. FERGUSON. This sanme questionable PET

19 scan, should we do it or should we not do it, m ght
20 also at the sane tine as telling whether this scar is
21 a recurrence or a scar, mght also showthat there is
22 sonet hi ng el sewhere in the body, and therefore, the
23 equation is changed by that very sane PET scan, so |
24 think it beconmes a little nore conplicated, at |east

25 to nme it does. If | say well, we have CT evi dence
00260

1 that we've got a recurrence in the scar or that there
2 I s sonething there, and naybe we shoul d biopsy it,

3 and then we say well, fromeverything el se we've seen
4 t oday, gee, the PET scan mght tell us if this is

5 tunor or not, and mght also tell us about distant

6 nmetastasis and |liver invol venent.

7 DR SOX: Sean.

8 DR. TUNIS: | guess this is a question |

9 actually want to direct to Dr. Phel ps, who | guess



stepped out, but Sam if you can answer, it's
basically, it's sort of the question that precedes
this discussion, whichis, it seens to ne at | east
that without the reliable informtion about the
sensitivity or the specificity of the PET in this
case, the enpirical evidence, it would be hard to go
on and have the discussion about the clinical utility
in any particular patient's case, whether it's for,
you know, reassurance purposes or for decisions about
bi opsy, et cetera. And when |, you know, what |'m
posing to you is let's say we didn't have that
enpirical evidence in this case, colorectal cancer.
We happen to, but we know we don't have it for sone
ot her cancers. How does one have an intelligent

di scussi on about clinical utility wthout the
enpirical evidence, and particularly, how does your

whol e argunent about this is a nol ecul ar approach as
opposed to an anatom c approach help us with that,
because that seens --

DR GAMBH R | think that's a very

| nportant question, and part of the way you can
answer that question when you're |acking the exact
sensitivity specificity for a given application
within let's say col orectal cancer, you can | ook at
the sensitivities and specificities of the other
applications within that di sease category, as
estimates of what you woul d probably observe. This
is this whol e issue.

And why is that by the way? The reason is

what causes the sensitivity specificity problem why
it deviates froma hundred, has to do with the

nol ecul ar reasons for the tunor and where in the body
you're |l ooking, that is, where is there background
signal that confuses your interpretation, right? The
specificity leads to fal se positives due to
background signal and the sensitivity relates to what
| esi ons are you capturing based on the nol ecul ar
properties of the tracer |ocalized.

So the way we usually answer this when we

bui | d deci sion nodels, and we don't have enough

di rect evidence for the sensitivity and specificity
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for that specific case, is we |ook to the next

cl osest relative, if you will, based on that region
of the body or that type of cancer, or a simlar
cancer type. For exanple, colorectal will behave
simlar to, interns of its FDG uptake, to let's say
| ung, and prostate will behave simlar to pancreatic
in terns of the anmobunt of uptake. So there are

| essons to be | earned from other cancer types and
keeping in mnd the fundanental nechanisnms, and
that's what we woul d do.

That's where it is. | think what you're

getting at, the deeper question is when you switch to
t hese ot her categories where there isn't as nuch

evi dence, the broad coverage issue, what do you plug
in for your sensitivity specificity, what do you pl ug
i n and what are your best guides for it. And what
|"marguing is, those best guides are obtained by

| ooki ng at cancer as a continuum and | ooking at it
based on nol ecul ar reasons and the | ocation of the
body.

DR. SOX: Thank you. Let's continue the

panel discussion of this application a little bit

| onger and then | would like to go to the second
application, and have as nuch di scussion as we can
bef ore people | eave. Bob?

DR. MJRRAY: I'ma little unconfortable

with this discussion because the original question
was, is the evidence adequate? W saw the
sensitivity is 96 percent, the specificity is 98
percent, and the answer to the question is yes, the
evidence is adequate. And now we've fallen into a

di scussion of howis that going to change the
managenent, and that's a question for a psychol ogi st,
or a question for sonmebody who asked the research
guestion and tracked patients, and | ooked at their
responses. | don't think that's a question for this
panel .

DR. SOX: Wwell, we're trying, to go back

to the discussion we had in the first hour, we're
trying to nmake deci sions or nake reconmmendations
about diagnostic tests in the sane franework as we do
for other technologies, which is to try to frame it



18 in terns of health effects. And because di agnostic
19 test studies only give you sensitivity and
20 specificity, we get into what we've just done, which

21 is totry to infer effects on nanagenent strategies
22 and the effects of those strategies on health
23 outcones. You're right in a way. It does cone down

24 to trying to understand sonet hi ng about patient
25 attitudes and preferences. But at least in this

1 | nstance where a negative test mght |ead to watchful
2 wai ti ng, we've heard from Kat hy, who's an experienced
3 oncol ogi st, that nost patients are willing to take a
4 pretty | ow chance on a procedure that could give them
5 a cure.
6 DR. MURRAY: There are many ot her aspects
7 of this question that we have not discussed. W
8 haven't tal ked at all about cancer staging, what was
9 the original --
10 DR. SOX: But we're going on to cancer
11 stagi ng as soon as we're done with this discussion.
12 DR. MJURRAY: Ckay. The question of the
13 age of the patient, of course, you know t he Medicare
14 popul ation is going to be at much higher risk, ny
15 reconmendation is that we note that the evidence is
16 adequate and there are all of these other issues
17 whi ch we are not addressing or which we are only
18 giving a, you know, taking a stab at.
19 DR. SOX: Yes, Manuel ?
20 DR. CERQUERIA: | don't see many patients
21 referred to ne as a cardi ol ogi st who have cancer
22 probl ens, but | certainly have a | ot of patients who
23 have cardi ac problenms who are in this situation, and
24 maki ng deci si ons about open bi opsy, the chances of an
25 8 percent recurrence versus a 70 percent wl|l
. 00265
i nfl uence what | do in terns of the diagnostic
eval uation of the patient, how aggressive we're going
to be with intervention. So that, you know, as a
consultant for a patient with this sort of problem
it would help nme to make the decision in terns of how
t o manage t hem
DR. SOX: Frank and then Leslie, and then
| would Iike to suggest that we wite down sonething
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about what we think about the evidence for effect on
test performance and also on clinical effect on

heal th outconmes. Just wite it down, we can cone
back to discussions of voting, but | want to get on
to the second application. So with that, Frank?

DR. PAPATHEOFANIS: Sure. | just wanted

to echo what Bob said, and I am not an oncol ogi st,
Kat hy, and | respect your one percent tolerance of
what patients nay want done. And Bob Brook isn't
here to tal k about appropriateness, and so in lieu of
that, what a patient may want obvi ously under any

gi ven circunstance and what is reasonabl e and
appropriate sonetines are two different things. And
as Bob said, with a 96 percent and 98 percent plus
accuracies that we're seeing up there, that's pretty
dar ned good.

The alternative would be every patient who

has a possibility of recurrence just gets a CT scan
and a bi opsy, you know, cancel all research in every
ot her area because we're never going to be able to
get any diagnostic test that's a hundred percent.

DR. HELZSOQUER: | think there are two

| ssues here, the accuracy of the test and then the

i nterpretation of that test, and that's where the
effect on health outcones cone in. If you're going
to take that into consideration, that's what we're
doing, so if it isn't really going to change the
managenent at that point, then you have to ask
yourself is it worth doing. And | think this is why
it's hard to be very broad in the coverage when it
conmes to cancer, because despite the goal that you're
going to have a nol ecular basis, you're going to tie
all these cancers in as one type, they are very

het er ogeneous, the managenent is different, there are
sonme cases where the diagnosis itself is not worth
knowng if it's not going to change outcone, you
don't want to live with that diagnosis, and these are
all issues that are extrenely inportant. But it does
nean, | think, that we have to go site by site and
guestion by question to look at it; it's not just a
matter of accuracy, it's interpretation.

DR. FEIGAL: And I think you m ght be
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overstating the case, if there's not a treatnent
option, it may not be worth knowing. | think that
you really can't speak for all patients with that
type of comment, and | think that for sonme -- you
know, I think we need to think about the patient

pl anni ng and deci sion making as well as the health
care giver decision making on this. And | don't nean
just feel good because you have a diagnosis, but |
think that it gets into issues -- the PET scan, as we
t al ked about, may not just show the site of | ocal
recurrence, it may show up other netastatic sites of
di sease, so | think that woul d be inportant

i nformati on to have.

DR, HELZSOQUER And I'mnot saying that it

woul dn't, but I think that you can't say broadly that
that is the case, that's the point.

DR. SOX: Should we go on to the second

di scussi on? Renenber, kind of wite down your

| npressi on, or whether you think the evidence, the
test performance is good, is of reasonable quality,
and al so your inpression about whether the test would
actually lead to inmportant changes in health

out cones. Leslie?

DR. FRANCIS: On the health outcone point,

| haven't really heard anyone respond to John's point

about di scovering distant disease, and whether that's
a |likely managenent change.

DR. GARBER We're tal king about a --

there's a separate indication to |l ook for netastatic
di sease apart fromthe indication of scarring, and
what you are now raising is the question of

I ncidental finding of distant di sease, when the

prom nent feature was the scarring.

(I naudi bl e coment from speaker.)

DR. GARBER What's that?

SPEAKER: It's not incidental; it's --

DR GARBER It's in a different

popul ation where it's being done for the purpose of
finding out --

SPEAKER: It affects patient managenent.

DR. GARBER  Ckay, agreed. But the point



17 is, it's an indication in a patient with a scar, rule
18 out tunor, do you find other distant spreads. And we
19 had a separate indication that we di scussed about

20 | ooki ng at spread of colorectal cancer and nonitoring
21 response to treatnments. And one question for Carol e,
22 did these studies report the findings of spread

23 el sewhere as a result of looking in this population
24 of people with a scar?

25 DR FRAM | think it's a good question,

. 00269

1 but et nme make one comment first. Here we are with
2 an unknown soft tissue and we don't know whether it's
3 a tunor or scar. | think the question you're beggi ng
4 I's, once we've done the biopsy and we know it's scar,
5 then a PET scan m ght be indicated for |ooking for

6 mul tiple things because you have a potentially

7 resectable | ocal recurrence, and you're getting into
8 alittle bit of an anal ogous situation where we' ve

9 seen in the other body of evidence that yes, PET can
10 pi ck up hepatic and extrahepatic sites 20 percent of
11 the tinme, 30 percent of the tinme in the popul ati on of
12 patients who have an isolated |iver recurrence. So
13 why, because your recurrence is at the anastonosis,

14 Is that so very different fromrecurrence at the

15 liver site? GCkay, that was one little coment.

16 But, you weren't going to |like the answer

17 to ny question, that's why | did that first. | don't
18 think that | can answer whether those studies

19 over | apped in ternms of -- because we woul d parse out

20 that piece of information and put it off in the other
21 part of the assessnent where we | ooked at stagi ng and
22 extrahepatic nets, and | could go through and | ook at
23 t he nanmes of the studies and see whether they did

24 that, but | don't have a straightforward answer for

25 you.
. 00270
1 DR. FEIGAL: Yeah. M only comment, |
2 think we're trying to neatly categorize things in a
3 patient who doesn't neatly categorize their disease.
4 And | understand the question you're trying to
5 answer, but it may be that you get nore infornmation
6 t han you i ntended and then what do you do with it,
7 does it actually change your managenent? And | guess



what you're saying is you don't have that

i nf or mati on.

DR. SOX: And that's actually an inportant

| ssue, because when you get -- when you do a PET scan
of the whole body to | ook at the scar, and you see
sonet hi ng down here for which there is no clinical
evidence, the prior probability is |low and therefore
the post-test probability, even with a test as good
as that, is going to be relatively low. You may find
stuff that ultimately turns out not to be inportant
clinically, but causes anxiety and nore biopsies and
the like. Mke, did you --

DR VALK: Excuse ne. |I'msorry to

interrupt, but I think I have to at this point. The
positive predictive value of a skeletal, focal

skel etal lesion in sone of the netastatic disease,
even if the patient is conpletely asynptomatic, is
very high. [It's probably going to be 90 percent.

And so the worry here really shouldn't be do you
cause them unnecessary anxiety. The issue is, you' ve
al nost certainly picked up an asynptonatic
netastasis, and that's how you shoul d manage it.

DR. SOX: Thank you. M ke?

DR. MAVES: | don't think this will help

at all but you know, the other thing is, we're
assum ng that the biopsy you would get would be sort
of all knowing and all telling, when in point of fact
we understand, particularly in a scar tissue area,
you may in fact have di sease but not be able to
obtain a positive biopsy. That happens as well, so |
have a little trouble westling with the question

t hat you put up here, Hal, on an on the ground basis.
| nmean, |'ve operated on people that had far |ess
than a 69 percent chance of recurrent cancer even in
sonme fairly inaccessible areas for all the reasons
that we tal ked about. 1've also understood that even
getting negative biopsies in sone of those situations
may be just a limtation of histology, hunman

techni que, and sort of just human frailty.

So it makes it, in ny opinion, nakes it a

tough -- you know, ny answer woul d be yes, it is an
accurate test, but in the situation we've put up



25
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here, | think it's a difficult one to say what's the

best way to address this, because there's enough
uncertainty even on the biopsy side in this kind of

I nstance that you mght find yourself doing both to
sinply cut down that uncertainty, particularly if
it's in an inaccessibl e area.

DR. SOX: Should we go on? Good

di scussion, tinme to nove on.

So, the next question is, does PET

scanni ng provi de useful information about th extent
of additional netastatic disease in patients in whom
anot her imaging test shows a potentially resectable
net astasi s? The goal of testing is to inprove the
sel ection of surgical candidates so that preferably,
nobody who has an unidentified netastasis gets

expl oratory surgery.

Qur key questions then are, is the

evi dence adequate to determ ne that use of PET scan
provi des nore diagnostic information which breaks
down to these two questions: Are there high quality
studi es of the performance of PET scanning in
detecting netastatic colorectal cancer, and does PET
scan accurately identify patients who have additi onal
net ast ases not detected by CI? And then
subsequently, if the test inproves accuracy, is the
evi dence adequate to conclude that the inproved

accuracy wll lead to better health outcones, both by
al tering managenent deci sions and by altering
managenent deci sions that affect patient health care
out cones, by identifying patients who coul d not
benefit fromsurgery to resect a netastasis.

So, wth artistic license here, | tried to

frame the problem |Imgine that rectangle is a
liver, and the dot represents a single netastasis
detected by CT scan. And this represents the PET
scan result which could show additi onal netastases,

i n which case you wouldn't want to try to resect this
netastasis, or if it's negative, it would show no

nmet ast ases.

Now, this is sort of a way of indicating

the patient's true state, which in one case, the



patient's true state is yes, they had the CT
detectabl e netastasis and yes, they also had the PET
scan detectabl e additional netastases. This patient
coul d avoid additional exploratory surgery and
possibly an attenpt at a partial hepatectony. On the
ot her hand, if the PET scan was a fal se positive, and
these did not really represent netastases, then the
patient would not get a potentially curable surgery.
On the PET scan negative side, if it's a

true negative, then the patient would go for a

potentially curable surgery. |If the study is falsely
negatively and the patient really does have

net ast ases, then the patient would have surgery

wi thout really any hope of getting a cure out of it.
So that's the problemwe're dealing wth.

So, the first question then is, are there

hi gh quality studi es about the performance of PET
scanning in detecting netastatic col orectal cancer?
Here maybe we can get sone help fromthe VA fol ks and
the Blue Cross/Blue Shield fol ks. The Bl ue

Cross/ Blue Shield evidence report does not contain

i nformation on the reference test or how patients
were selected to get it. | have a note here that it
was based on the VA, | guess analysis, that it was a
m x of pathol ogy and hi stol ogi cal proof that they

ei ther had cancer or didn't, or else clinical
foll ow up, at which the patient eventually would show
up as having netastatic disease or not. Do you want
to comment on that?

DR. FLAMM Those were the comonly

represented reference standards in the literature.

We (i naudible).

DR. SOX: So one question we could ask

ourselves, is a mxture of histology on patients who
get operation and clinical followup on patients who

don't get operation a reasonable reference standard?
My take is it's a reasonable reference standard in
the real word if the clinical followup is done
careful ly.

The patient popul ati ons were appropri ate;

they were either patients with a suspected recurrence



of cancer or a solitary netastasis discovered at the
time of initial staging. A few of the studies

bl i nded those who read the PET scans; nost of these
studies did not blind them So the first question |
will ask the panel is, what's your take on this, is
this reasonabl e studies of test performance? General
nods. Anybody di sagree? (ood.

Then the next question we coul d address

I s, does PET scan accurately identify patients who
have additional netastases, specifically does it
detect patients whose netastatic di sease woul d be

m ssed by other imaging tests such as the CT scan

t hat was done as a part of routine imging. And
there are several lines of evidence and they all

i ndi cate that PET scan does a very good job in this
respect.

The best study which we've heard about

bef ore showed di scordance between other imaging tests
and PET in 40 patients, which was 10 percent of the

total patients who underwent the CT scan and the PET,
so fairly frequent discordance. And in 35 of the 40
studi es, PET scan in fact led to the correct

di agnosi s, presunably based on the reference standard
test that we discussed just a nonent ago. So this
result indicates that PET is nore accurate and adds

I nformati on conpared to the imaging test.

PET scan correctly upstaged 15 patients,

who therefore didn't get an operation, because they
had worse di sease than was originally assuned, and
PET scan correctly downstaged six patients,
presumabl y by being negative on additional

net ast ases, and they got a potentially curative
operation. Valk et al. conpared PET with CT at
various sites; the study results indicated

di scordance between PET and CT in 40 percent, and PET
was correct in 90 percent of the discordant results.
What was the gold standard in that test,

sir?

DR, VALK: It varied depending on the

site. For the positives of course, the best gold
standard you can get is histology. W did have

hi st ol ogy except in a few patients who had nultiple



24 | esi ons in whom surgery was not undertaken, and there
25 we used progression on subsequent inmaging studies.
. 00277
1 If you are trying to validate a true negative, then
2 of course a negative biopsy doesn't really do it for
3 it, you may have just mssed the lesion. And if you
4 want a true negative validated, then you have to do
5 followup and that's why we did at | east 12 nonths
6 followup on everyone who appeared to be negative by
7 PET.
8 DR. SOX: Thank you. And just a | ast
9 comrent, Dr. Val k conpared PET with CT at various
10 sites, along with a reference standard as he j ust
11 described. 1In every instance, sensitivity and
12 specificity of PET was better than CT, although I
13 note that for a few applications, the sensitivity
14 wasn't terribly good, particularly in the abdonen,
15 where a negative test wouldn't necessarily exclude
16 net ast ases. But overall, it appears that PET
17 definitely does add conplenentary information to the
18 usual imaging tests. Anybody take issue with that?
19 DR. PAPATHECOFANI'S: No issue, but in your
20 nunbers there, in 35 of 40 instances, it shouldn't be
21 80 percent, it should be 90 percent, PET was correct.
22 DR. SOX. Seven-eighths, you're right,
23 t hank you.
24 M5. ADAMS: Hal, could | ask a question?
25 DR. SOX: Pl ease.
. 00278
1 M5. ADAMS: When we are tal king about PET
2 scanning, are we tal king about the dedicated PET
3 scanners or are we tal king about canera based PET
4 scanners? There are a nunber of different hybrid
5 nodel s, nodified systens. Are we, just the data
6 that's presented is just dedicated scanners, a point
7 of clarification.
8 DR. SOX: Does anybody have the answer to
9 t hat question?

10 DR. FLAMM | know that for the Bl ue

11 Cross/Blue Shield assessnents, we did restrict to
12 only dedi cated PET perfornmance data. | think the
13 guestion is still a good one, that maybe this

14 audi ence is a PET audi ence with PET caneras, but



15 there certainly is the question of what's happeni ng
16 in practice with FDG i magi ng.

17 SPEAKER: Sam do you want to talk

18 about - -

19 DR GAMBH R Briefly, all colorectal data

20 publ i shed, all research articles are on dedicated PET
21 systens. If we go across all those articles in the
22 HCFA requested report that we prepared, about 5 to 7
23 percent of the abstracts and articles conbined are
24 fromwhat are called nondedi cated PET. These are

25 systens who are a little bit lower in cost and there

1 may be a slightly smaller sensitivity and specificity
2 conpared to the dedi cated PET systens, but they are
3 still a mnor portion of the actual data we have

4 avai | abl e on accuracy.

5 DR. MJRRAY: Could |I ask a foll ow up

6 guestion? O the PET scanners installed in the past
7 year or two, what percentage are the canera based as
8 opposed to the dedi cated?

9 DR. PHELPS. Actually, that question is

10 begi nning to change rather rapidly, the answer to

11 t hat question, because initially the canera based

12 systens were devi ces devel oped for techni ques that
13 are all gone, so we've gone to thicker crystals to
14 I ncrease the sensitivity, reduce the noise by about a
15 factor of four, so they have inproved. There are

16 al so dedi cated systens that are dual head systens

17 t hat have a higher efficiency and equal resolution
18 t han anyt hing you have seen here, so products are

19 bei ng devel oped with a clinical purpose. To go back
20 to your direct question, probably about two-thirds of
21 the systens now are in the category of dedi cated,
22 one-third to the nondedi cated, but the growh is
23 hi gher in nondedi cated, but you have to be careful
24 about what that neans, because the performnce of
25 t hose are nmuch higher than the initial caneras.
. 00280

M5. RI CHNER: What is the difference in

pri ce between a dedi cated versus a canera based?

DR. PHELPS. Yeah, that's changing too.

It used to be about five years ago, a PET scanner
woul d cost about 2 to 2.3 or 4 mllion dollars.

O~ wWNBEF



Today the high ends are only about 1.3 mllion. And
i n fact dedicated systens, you can buy for 7 to
$800, 000 today. The cameras are around 500, 000, and
t hose are the high efficiency caneras.

DR. PAPATHEOFANI'S: Can you put that in

perspective with a CT scanner?

DR. PHELPS. Yeah. If you |ook at a CT,

CTs are about 400,000 to about 800, 000, sone of
course over a mllion dollars, and MRs are about 600
to 1.7, 1.8.

DR. MURRAY: In the VA 1998 foll ow up

assessnent, there is, on page 2, there is a
significant difference in the sensitivity, but you're
telling nme that what they were conparing to canera
based are an earlier generation | ong gone?

DR PHELPS: Right.

DR. MURRAY: Ckay.

DR, SMALL: | just wanted to nention, the

denmentia studies | described were from dedi cat ed
scanners.

DR. SOX: Thank you. So now we need to

turn to the question of, would information about

addi tional netastases alter patient managenent,
presumabl y by maki ng a decision not to do hepatectony
or wedge resection. And any clinicians want to
coment on that? | see Mke has left. M take would
be yes.

DR FERGUSON:  Yes.

DR, FEIGAL: Yes. You wouldn't operate on

a patient with nmultiple netastases.

DR. SOX: And then the question would be,

woul d t hat nmanagenent strategy |lead to inproved

heal th care outconmes and presunably for patients
whose stage increases as a result of PET scanning,
they could avoid the norbidity and nortality of
surgery, and patients whose stage decreases as a
result of PET stand could undergo a potentially
curative procedure that they woul dn't have under gone
had PET scan not been done.

So, any di scussi on about how you think the

evi dence shapes up in this particul ar application of
PET scanni ng? Wat's the overall take? Anybody want



23 to step up to the plate?

24 DR. FERGUSON. | guess | just have a

25 conundrum on the business of recurrence or a scar. |
. 00282

1 can't get away fromthe fact that if -- | agree that
2 i f we knew that that was possibly a scar or a

3 recurrent cancer and that was the only thing, that

4 you would go in and patients would probably want it

5 because there's a possibility of a cure. And if you
6 knew -- if you did a PET scan and that was the only

7 t hing that showed on that PET scan, or even if

8 not hi ng showed on the PET scan, you still mght go in
9 and try to renove that with the possibility that it
10 was a false negative and that it was a cancer and you
11 could cure this patient. And that sane patient, you
12 woul d have in the back of your m nd a nagging thing,
13 we didn't do the PET scan because it wasn't going to
14 change our managenent. On the other hand, you just
15 had a patient that day where you thought that was the
16 only thing, and you did a PET scan and found ot her

17 t hi ngs, so there was a change i n managenent.

18 It's hard for ne to escape, know ng that

19 there is a 60, whatever, 70 percent chance of

20 recurrence, that if | don't do a PET scan because |
21 know I'mgoing to go in there and do that operation
22 anyway, PET scan or not, that | mght find sonething
23 t hat woul d change ny managenent. And that to ne is,

24 if | say I"'mnot going to do that PET scan because
25 |"'mgoing to go in there anyway, but | know the PET
. 00283

1 scan m ght possibly change that, that's a conundrum

2 for me, that nmakes this sort of a -- that brings

3 these two situations very cl ose together.

4 DR. SOX: Al an?

5 DR. GARBER Well, | think as John and

6 Ell en pointed out, there is that issue. 1In a patient

7 with the scar rule out tunor, recurrence, whatever

8 you want to call it, is that a high preval ence

9 popul ation for netastatic di sease for distant

10 net ast ases and unfortunately, we don't have the

11 i nformation, but it mght very well be that that's

12 the main reason to do a PET scan, rather than finding
13 out whether this particular scar is indeed cancer.



And Carol e handed ne -- | hope I'm

interpreting this correctly -- there is one study

t hat | ooked both at the post-operative scar and

di stant netastases, and if | understand these nunbers
correctly, there was in fact a high rate of distant
net astases in that population. So that does suggest
that in a scar, you mght think of the diagnostic

| ssue of not wanting to determ ne what the scar is,
but identifying the population at high risk for

di stant netastases. And fromthat point of view,
that group may be, it's not really an interesting
guestion, whether the scar represents tunor or not.

It's what you do. And the Schiffer study, which
unfortunately is the only study they had that | ooked
at that issue, if that's representative of it, that's
a very high rate of distant netastases, so that would
be a reason to do the test.

DR. SOX: Ckay. Just to finish off the

di scussion of the use of PET in colorectal cancer
where there's a potential for resectabl e netastases,
are there high quality studies? | think we agree
that at | east there were adequate studies.

Does PET accurately identify patients who

have additional nmets not detected by CT? | think the
answer is pretty clearly yes.

| s there evidence that the inproved

accuracy of the test will lead to better health
outconmes? | don't know, | sense that the group's
feeling is that the nunber of additional patients
identified with netastases is good enough so that
this would in fact alter nmanagenent deci sions.
Anybody want to take issue with that? M ke?

DR. MAVES: | don't want to take issue,
but | think actually you get information well beyond
just distant netastatic disease. | nean, even though

this is a functional test that shows you the function
of those tissues, it's certainly going to be able to

del i neate where that tunor is at, and you nmay gain
addi tional information even on the | ocal
resectability. As | thought about this, it is not so
much an either or proposition, biopsy or PET, | think



there is actually -- and | don't knowif this is a
problem but there's information to be gained from
both, they are conplenentary, and may well be able to
hel p you in many instances of |ocalizing where that

| esion is, particularly not so nuch with col orect al
but in head and neck, the l|ocation, the
accessibility, inaccessibility, are all | ocal
guestions that you get information from PET that nay
be just as hel pful as evidence of distant netastatic
di sease, or even regional netastatic disease.

DR. SOX: Is this an issue that's been

studi es systenmatically?

DR. MAVES: This is clinical enpiricism

here, but also | think if you | ook, there were sone
materials in our handout, not on head and neck, but |
t hi nk showed sone areas where they had gone to and

| ooked at that.

DR, FEIGAL: And it wasn't just surgery,

it was also hel pful in treatnent planning for

radi ation therapy. But it does hit at the issue of

| ocal .

DR. SOX: Ckay. So, any nore discussion

of these two issues? |Is there anybody fromthe

audi ence who would |i ke to make a coment before we
nove to sonme sort of formulation of a consensus?
Yes, Dr. Val k?

DR. VALK: Just one thing. |In the present

coverage policy for Medicare and col orectal cancer,
there is a remarkabl e anonmaly, and that is that PET
I s approved for imaging for recurrent col orectal
cancer provided the patient has an increased CA
level. If the CA level is not elevated, regardl ess
of whether you can feel a pelvic tunor or whether you
go to biopsy which shows a | esion, or whether the CT
shows lesion, if the CAis not up then Medicare
doesn't cover the PET scan. That | think you woul d
agree, is a remarkable anomaly.

DR. SOX: Go ahead.

DR, LIEBERVAN. |I'm Dr. Lieberman and |I'm
a surgical oncol ogi st at Sammons Cancer Center, at
Bayl or Hospital in Dallas. |t has been an extrenely

val uabl e conpl enent to ny practice and where you're



going | think is also very strong. The one conment
t hough that | would nmake is that nobst cancer centers
work in a very nmultidisciplinary way. W neet, we
di scuss each one of these problens before we order a

PET scan. W' re lucky we have excell ent equi pnent
and excel l ent physicians who interpret the PET scan,
and that's just incorporated into the patient
managenent, so it's a continuity of care. So as a
surgeon, we get to a point where we have patients
sent tous wth a liver netastasis, or we have a scar
after colorectal surgery, simlar to a scar in a
patient where there is cancer and you' re worried
about | ocal recurrence and there's no sign of

synpt ons (speaker was i naudi ble) or a questionable
CAT scan or a single liver netastasis, or a mass in
the rectal perineumw th a normal CEA who has had

| i ver cancer.

Soina mltidisciplinary way there is a

deci sion point, an inflection point that occurs, and
the PET scan is a value added, there's no question.
Sur geons over the country, the letters that you got,
the clinicians, the PET scan is proven because of its
biologic testing to be val ue added, not to repl ace.

It does replace CAT scan at a certain tinme, but where
it is used in aclinical setting is to help the
surgeon and the oncol ogi st and the radi ot herapi st
recomrend to the patient what they should do with
this scar, whether or not it's PET scan positive or
not. The patient is incapable of making this conpl ex

decision, but the nmultidisciplinary care of the
cancer surgeons and oncol ogi sts can.

| think it's going to boil down to the

fact that we haven't been allowed to study all these
guestions that you have, and you're going to have to
trust the nedical profession with patients in a

mul tidisciplinary setting, and as | understand, all

t he PET scanning centers are data collectors. W
assune we are anal yzing our cases, but we know that
the data collection is being done, and it's going

t hr ough nedi ci ne.

We've seen things |ike gastric freezing.



13 It was done for a couple of years and then everybody
14 realized it's not any good, but we're going to have
15 to get this testing done on a broad basis in order to
16 find out. | think that this biologic testing of

17 tunors, | don't know of an oncol ogi st, surgeon or

18 medi cal radiation oncol ogist who doesn't feel it's a
19 very big advance in the care of patients. Thank you.
20 DR. SOX: Thank you. Further comments

21 before we try to fornulate a consensus?

22 DR. HOVERVAN. Hi, Russ Hoverman with

23 Texas Oncol ogy. Just two comments on --

24 DR. SOX: Excuse ne, sir. Could you

25 restate your nane and your affiliation for the

1 reporter?

2 DR. HOVERVMAN. Sure. Russel Hover nman.

3 |'"'mw th Texas Oncol ogy, a physician group in Texas
4 with 200 oncol ogists, and | have no rei nbursenent

5 rel ati onships to PET scans.

6 Two points. One is, there was a study

7 done a nunber of years ago that |ooked at what people
8 would do given know edge about treatnent, and it had
9 to do with high dose chenotherapy with breast cancer.
10 Alittle less than 10 percent of the wonen woul d

11 choose hi gh dose chenotherapy if it gave them one

12 nonth of life. Al nbst an equal percentage woul d not
13 even have taken hornonal therapy if it gave thema
14 year of life. So there is a whole spectrum of

15 decision making that is related to the anount of

16 i nformation a patient is given.

17 The second is in regards to your algorithm

18 about eval uating residual masses or scars with PET
19 scans. One thing not considered is that it may

20 change your whole algorithm In other words, if you
21 now have a positive PET scan in the face of a rising
22 CEA and you have it on the CT scan, you may not do
23 t he biopsy at all, nmaybe then at that point you

24 shoul d be planning surgery and elim nate one whol e
25 step in your therapeutic algorithm That was not

. 00290

1 consi dered and may wel | be cost saving.

2 DR. SOX: Thank you Dr. Hoverman. Yes,

3 pl ease.



M5. ADAMS: Just a followup on ny earlier

guestion about the dedicated versus the nodified
systens. |Is the diagnostic perfornmance sufficiently
simlar so that you can apply or generalize the data
presented here to these institutions that use the

ot her systens?

DR. SOX: No responses to your question.

DR. GAMBH R. The answer is not yet, no.

W don't have a subset neta-anal ysis where you can
say here is the accuracy for these dedicated. And
the problemis the nondedi cated thensel ves are

evol ving, there's not one nondedi cated systemt hat
you can point to; that's actually itself several
categories, so we can't easily give you an answer.
DR. PAPATHEOFANI S: Can | address that

t oo, Hal?

DR. SOX: Ckay. W really need to nove

toward this consensus process because people are
going to start | eaving.

DR. PAPATHEOFANI S: Yeah. Going back to

the VA's lung cancer trial, one of the arns of that
trial is |ooking at just those types of cancer, so |

agree wth what Sam just said, we don't know yet.

DR. BALK: Just a question that was raised

earlier, the VA group said that the study from
Australia showed no -- it was concordant with their
results, which appear to be rather discordant with

t he consensus of the panel so far, as | read it. |
was wondering, | was in Australia as a visiting

prof essor a few nonths ago, and the Australians were
noving toward a final opinion. And ny sense was
since our fellows went back to Australia and now
they're putting PET centers in other cities such as
Perth and around Australia, that they in fact thought
t here was sone favorable aspects to PET, and |
wondered if maybe that should just be nentioned
before the commttee fully decides.

DR, VALK: In Septenber, in Australi a,

where | have a particular personal interest, the
gover nnment approved seven PET centers, and that's for
a country with a population of 18 mllion, so I don't
think that indicates |ack of support.



21 DR. SOX: Thank you. | would like a

22 notion from sonebody about whet her the evidence, and
23 we will deal with the first one first, scar,

24 i nduration of a scar, possible recurrence at the site
25 of resection. Does this represent inconclusive

1 evi dence, evidence that is suggestive, or evidence
2 that's pretty conclusive and if so, what does that

3 evi dence suggest? So, could | have sonebody who

4 would try to frane a notion and we can di scuss, and
5 then see if we can get everybody to nod their head
6 wthout taking an official vote. Leslie?

7 DR. FRANCIS: | just want to ask you a

8 guestion before this. Wen you say suggestive,

9 pretty conclusive, what the significance is of that,

10 | guess if | thought it was pretty conclusive, |
11 woul d say the Executive Commttee could recommend
12 t hat HCFA cover it. If it's suggestive, one

13 conclusion mght be that it should go to a panel. |
14  just want to know what you think the inport is of

15 those, or if there isn't any, then we would just drop
16 it right here and recomend that HCFA not cover.

17 DR. SOX: Sean wants advi ce not about what

18 to do but how good the evidence is that doing PET
19 scanni ng under the circunstances we just descri bed,
20 i nduration of the scar, alters health outcones. He
21 want s advi ce about how good that evidence is, and |
22 don't know what he's going to do with that evidence,
23 that's his problem He m ght nmake a coverage

24 deci sion. So, does anybody want to say sonethi ng?
25 And since we are in an informal nobde, nonvoting

menbers have the privilege of the floor to make that
proposal if they want it.

M5. RRCHNER. My only concern is we were

given this information relatively recently, and it
was a plethora of information, and new thi ngs have
come out today that | don't feel confident about, for
i nstance the Australian information, et cetera, and
t hen the discussion we just had about recurrence
versus scar, et cetera. There have been a | ot of
vari abl es and unknowns.

And certainly on face value I would say
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12 that it | ooks very adequate, the sensitivity and

13 specificity of the exam But once again, | feel that
14 in a sense, the radiol ogi cal panel should be wholly
15 considering all this new information that has cone
16 out today. And so in a sense, you know, we want to
17 gi ve them advi ce, but naybe it's not the right tine.
18 DR. SOX: So you m ght make a proposal for

19 us to talk about it, we mght say the evidence is

20 suggestive but not conpl ete enough for us to nmake a
21 strong concl usion about it, and then Sean m ght say,
22 well, | guess we better get the panel to work on this
23 | ssue. That m ght be one proposal. Anybody want to
24 make that proposal just to kind of get us off the

25 dot, or sonething like it?

. 00294

1 DR FRANCIS: | will make a notion that

2 t he evidence is pretty good.

3 DR. SOX: Pretty good or terrific? Ckay.

4 Manual ?

5 DR. CERQUERI A: Despite all ny criticisns

6 of the process, the evidence certainly | ooks

7 overwhel mng. | thought the Blue Cross/Blue Shield
8 data was very supportive and we haven't really heard
9 anyt hing negative, so if we are going to go forward
10 wth the process, we have heard not hi ng negative, and
11 | would recomend that we approve it for the

12 i ndi cati on suggested, for colorectal cancer.

13 DR. SOX: Renenber, we're tal king about

14 t he questioned |ocal recurrence issue. Let's not

15 tal k about anything else but that until we're done
16 wth that. So Frank, what's your thoughts?

17 DR. PAPATHEOFANI S: How about prefacing

18 our comments by saying in view of the interim

19 gui del i nes for assessing diagnostic tests, the

20 evi dence appears to support the use of PET according
21 to the questions that we have before us in the

22 setting of colorectal cancer.

23 DR. SOX: Are you referring to this or the

24 | ocal recurrence?

25 DR. PAPATHEOFANI S: The | ocal recurrence,

. 00295

1 because we're doing two things sinultaneously. W're
2 | ooki ng at PET and we're al so | ooking at the



application of these interimrecomendations for

eval uating tests.

DR. SOX: Ckay. Bob, your thoughts?

DR. MJRRAY: | think the evidence is

concl usive that PET has greater diagnostic accuracy,
but | don't think we've seen any evidence that it has
| nproved heal th outcone, because all we are working
with is indirect evidence.

DR. SOX: | agree with you, but since we

are probably not going to get direct evidence on

heal th outcones, we tried to nmake inferences and |
woul d be interested in your thoughts about whet her
you think they are pretty convincing evidence, let's
say as opposed to the second application, that doing
PET under these circunstances would i nprove health
out comes.

DR. MJRRAY: Based on the comrents of

oncol ogi sts and others with direct experience in
treating patients who had a diagnosis of this type,
the patients then opt for foll ow up biopsy regardl ess
of a very accurate test. |If it isn't 100 percent
accurate, what | hear is that patients will generally
opt for the biopsy and in that case there is no

change i n nanagenent.

DR. SOX: Is this helpful, this

di scussi on?

DR, TUNIS: Yeah. 1In a way it's sounding

| i ke, and correct ne if I'"'mwong, but fromthis nost
recent conmment, that in a sense you m ght separate

t he question about the quality of the evidence
whether it's direct or indirect into quality of the
evi dence on test performance, and then the quality of
t he evidence regarding clinical utility. And | would
define clinical utility as whether it changes
managenent, and whet her those changes i n managenent

m ght affect outcones. But rather than separate it
into three questions, maybe just the two are enough
and you could sort of give a different score for your
| evel of confort with the conclusion that the test
accuracy is well known, or sensitivity and
specificity, versus your confidence that that

i nformation indicates that it would have clinical
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utility.

DR. SOX: He's our custonmer, so | would

| i ke to suggest that each person fornulate their own
t hi nki ng about those two questions, is the evidence
adequate to conclude that this test has the accuracy
that it says it does, and is the evidence adequate to

concl ude that using the test under these

ci rcunmstances woul d i nprove heal th outcone. Wy
don't we just split it like that, and |I'mjust going
to go right down the group to get your opinions about
it, and |l et Sean integrate that information as best
he can. Randel, you're first up, or Kathy, did you
want to nake a general comment?

DR HELZSOUER:. Well, | don't know. |
think there mght be sone clarification given sone of
t he di scussi on, because, on whether you still want to

separate out the two, scar issue versus the

met astati c.

DR. FEIGAL: Yeah. | nean, you sort of

assuned that all oncol ogi sts thought the sane, and |
t hought that you were sort of bringing up the issue
as though the discussion hadn't take place. And |
think we did bring up the issue that netastatic

di sease may very well change your nanagenent.

DR, HELZSOQUER Let nme just say, | think

t he question now that | think was raised is, can the
scars itself be taken as an isolated case, and |

t hi nk we have reason to question that, given that
there is only one study and we haven't had a chance
to look at that, and that study suggested that if you
have a scar, you're likely to have netastatic

di sease, and that is a very critical issue when we're
trying to interpret how that test should be used,
because it has a dual purpose in that case.

DR. SOX: How good is the evidence that

it's netastatic?

DR. HELZSOUER: W haven't |ooked at it

specifically with that issue.

DR. VALK: There is definitely nore than

one study.

M5. RICHNER: But we don't have it.



11 DR. VALK: There's one study that tal ks

12 about (i naudible) specifically in those terns, but

13 there are three other studies where they don't talk
14 about recurrence at the primary site, they sinply

15 refer to it as pelvic disease. Pelvic disease in

16 nearly all cases is in fact recurrent to the rectal
17 primary site or adjacent to the rectum and woul d be
18 managed in exactly that way. And the preval ence of
19 di sease at a second site is sonmewhere in the vicinity
20 of 20 to 30 percent.

21 DR. SOX: But we haven't had a chance to

22 review that data, and the general comment that you're
23 maki ng is you just don't know enough to nmake a

24 reconmendati on on the second one, and that woul d be
25 for Sean's neld, so Randel, please.

. 00299

1 M5. RRCHNER: Well, I'mgoing to say once

2 again that | wll say yes to the information we

3 recei ved today, that based on we've heard today, the
4 accuracy is good, and the clinical utility, clearly

5 there will be sone differences in nedical managenent
6 associated wth this intervention.

7 But | also want to say for the record that

8 | believe that the process should be that this should
9 go back to the radiological panel for further

10 di scussion sinply because of this fell ow standi ng up

11  just now saying there are nore studies. Well, we
12 don't have all the information we need, and | think
13 it's very inportant that we send it back to the panel

14 of experts.

15 DR. SOX: So know edge about netastatic

16 di sease mght tip your thinking about clinical

17 utility?

18 M5. RICHNER R ght.

19 DR. SOX: Frank?

20 DR. PAPATHEOFANI S: Taking into account

21 Dr. Ganbhir's catal ogi ng of the experience and

22 | ooking at that, at those tables at their face val ue,
23 | would say that ny recomendation is that there is
24  very strong evidence for the diagnostic accuracy

25 aspect of the technology, and very strong evi dence

1 for its inferred inpact on net health outcones, so



yes to both.

DR. SOX: Bob?

DR. MJRRAY: | think that the evidence is
conclusive that it is very accurate diagnostically.
| conme to a different conclusion on the inpact of
health outcones. | don't think it's going to have a
significant inpact.

DR. SOX: Thank you. Joe.

DR. JOHNSON. On the evidence, strong,

yes. On the clinical utility, strong, yes.

DR SOX: Ron?

DR. DAVIS: Well, | agree with Randel that

t here woul d be benefit in having the panel | ook at
this whol e question in nore detail, but to answer the
guestions, | think there is evidence that the test
perforns adequately, there is sonme evidence that
there will be resultant changes in nanagenent

deci si ons and because of that, suggestive indirect
evi dence that health outcones m ght be affected.
DR. SOX: Manuel ?

DR. CERQUERI A: Yes for diagnosis and even

t hough the evidence is a little bit less solid for
maki ng changes in nanagenent, it is probable, so |
will say yes on that as well.

DR. FRANCIS: Yes, | think it's very

accurate for diagnostic purposes. As for the
managenent, with respect to the scar, I want to know
nore, but | think it's pretty good on the question of
whet her you woul d be interested in the correlation to
di stant netastatic disease. | never heard anybody

Wi th respect to the question of netastatic di sease
tal k about the predictive value of a positive test
and whet her there m ght be cases in which people

woul d still want to go to surgery on the possibility
that they want to try surgery against the possibility
that it's a false positive. But, | still think the

evidence there is pretty good too.

Since I'mgoing to have to | eave in about

five or ten mnutes, I'd like to say that | think we
should refer to the panel any generali zations about
this to other oncol ogical situations, both because |
think there are going to be questions about the
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accuracy in other oncol ogi cal applications, but even
nore inportantly because | think the clinical
managenent questions are going to be different in
different settings.

DR TUNIS: Could I just ask, could you

clarify on that point, whether you would cone to the
same concl usi on about generalizing your conclusions

on this issue to other uses of PET for the sane
cancer but for different clinical questions? In

ot her words, sone of the other questions, whether

t hey have to do with diagnosis or --

DR. FRANCIS: It seeps to ne there is a

fair anount of evidence about a nunber of
applications for colorectal cancer, but what | want
Is the panel to |ook at at | east several nore,
pancreati c cancer and head and neck cancer, breast
cancer, sonething like that, to get a clearer sense
of the accuracy issues and the clinical nanagenent

| ssues.

DR. MAVES: | would say yes for the

accuracy. | think the test is accurate and
reproduci bly so, we've seen good evidence for that.
And | woul d probably say the sane thing with regard
to health outcones, provided that | think the quality
of health outconmes here may not be so nuch either or,
it may not be test or surgery. As | said before, |
think there is value and information to be gained in
the two conpl enenting one another. W heard a
surgeon here recently discuss the nultidisciplinary
approach. So, the answer would be yes to the second
part with the qualification that it's a broader kind
of heal th outcone.

If I could conment a little bit, | would

also say, | think that this line of logic in the use
of the algorithmactually has proved beneficial, Hal,
| think this has hel ped and could be applied to
others. And I sort of noticed, |I actually marked
this page here, | think there's an algorithm | guess
it'"s in the materials here fromthe petitioners, a
matri x of PET use, which |ooks like it's about a
four-by-twenty matrix. | assune what we're talking



about here is filling in one square, col orectal
occurrence, in that four-by-twenty matrix, sone of
whi ch has been filled in by HCFA already for us. But
ny sense would be is that | think there is
information in all of these subm ssions that have
been given to us today, but the probleml| think is
it's alittle bit like trying to drink froma fire
hose. W need to sort of distill this. Perhaps that
matrix is the way to look at it. | do think this

al gorithm hel ps us, and I would concur with the
recomrendati ons about sending this back to the panel
With instructions to just do that.

DR. SOX: Kathy?

DR. HELZSOUER: | would find that there is

evidence that it inproves the accuracy above what's
al ready existing in ternms of sensitivity and

specificity, and | think it would have an inpact on
managenent. And | just think the clarification in
terms of the test scar, | don't think I would
separate that out as being so distinct fromthe
second eval uati on based on the discussion. And |
agree wth what's been said, that you can't nake
broad coverages, extrapolate fromone type to
another, both in terns of the accuracy and al so the
managenent of PET.

DR. SOX: At least not yet. There's only

a couple of careful studies under our belt, but I
recogni ze that. Linda?

DR. BERGTHOLD: | don't think | have too

much to add to what everybody has said so far. |
agree particularly with Leslie.

| would just like to add one point which

I's, as the consuner representative on this panel,
which is a very odd role that we all play, what I
have not heard today, any tal k about, is involving
the patient nuch nore in the decision making process,
t he whol e process of inforned consent but beyond
that, sort of coll aborative decision naking with the
patient about what all these risks nean, and |I don't
know how that fits in, but it seenms to ne that it has
been significantly absent.
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DR. SOX: But not entirely absent.

M5. BERGTHOLD: Not entirely.

DR. SOX: W did talk about it in relation

to how patients would view an 8 percent probability
of recurrence despite a negative test.

M5. BERGTHOLD: Right. But that's always

fromthe point of viewin the audience here fromthe
provider's point of view, and so we really haven't
heard from any patients.

DR, FEIGAL: Yeah, I'd like to say yes to

both. | think the evidence is very strong for
accuracy and I think there is strong indirect

evi dence for patient managenent.

| would |ike to address your issue just

briefly about the patient issues because | think they
are critical, and I think they haven't been fully
addressed, and | think that will conme presunably from
getting nore input frompatient perspectives, both on
some of the guidelines that you' re attenpting to put
out, because it is the patients that are going to
have to put up with these tests, and | think we
should listen to what sone of their coments are
about what's actually required, and give them sone
autonony in the types of things that are done to

t hem

The other issue | would like to bring up

Is that of extrapolation. | think nore and nore, and
PET is just one exanple, there is going to be -- NH
I's sponsoring a lot of research in all kinds of

Il nnovative technol ogies, and this group is going to
be faced with dealing with technol ogi es that | ook at
functional or biol ogical processes and together,
we're going to have to think about devel opi ng an
algorithmfor howto evaluate those that don't fit

i nto our usual al gorithm of eval uating anatom c or
structural imaging. So | just want to put that out
as, it may not be a perfect set of criteria that you
set up initially, but presumably it's going to be
different than the criteria you have here, because
just as a practical matter, you're not going to be
able to go disease by disease by stage by condition
and go through all this, unless we want to wait



another 25 or 30 years to get the answers. So, those
are ny thoughts.

DR. SOX: John?

DR. FERGUSON:. Yeah, | agree with the

comrents on the accuracy of PET. | also think that
it's suggestive that PET may affect health outcones
in the case of |iver and distant netastases, and even
in the case of scar versus recurrence, because of the

guestion of netastases.

As far as the process goes, what we have

done today | think given what we swal |l owed and

di gested in the course of about four or five days, |
woul d li ke to nake a strong recommendation that we

t he Executive Commttee not always do prinary

eval uati on on conplex naterial.

DR. SOX: Hopefully, never.

DR. FERGUSON. Even though | understand

what HCFA has to deal with, I'msynpathetic with

t hat .

The other thing is, we are using

gui delines that we saw a day or so ago, and | think
it's a wonderful thing that we've actually done. |'m
surprised that we're still standing, or sitting. But
| think it's inportant that we, and | think you do
too, Hal, that we try to have these guidelines fairly
wel | digested before we start actually using them
It's sort of like putting a car together and seeing
how it rides before we actually check it out.

DR. SOX: So, it sounds |ike everybody

t hi nks that studies of accuracy are reasonabl e and
that there is sone difference about the inpact on
heal th outcones. Most everybody said either yes or a
qualified yes, that's what | was hearing. Several

peopl e suggested that we don't have enough

i nformation to nake a really strong deci sion based on
the data that we have heard.

Sean suggested that while it's fresh in

our mnds, we mght talk about this framework that we
have used today. A nunber of you have commented on
it and ny read of what you said, this went pretty
well. W need to refine it, but we've |earned sone



things and we are at least on the right track. And
maybe we can cut to the chase in terns of finding a
concl usion about it just by seeing if anybody really
di sagrees with that, the way | just characterized it.
M5. RICHNER: One of the issues | think

that still doesn't conme through with that is you're
t al ki ng about inprovenent in health outcones as
conpared with established tests and once again, |
think it was discussed earlier about nore of an
equi val ency type of issue. But, it seened to work
when you noved forward with the questions regardl ess
i f you said inproved health outcones at the
beginning. It's how you quantify and define what an
| nprovenent is that |I'm concerned about.

DR. SOX: That's the hard part.

M5. RICHNER: Yes. But clearly that cones

out later on, but it's inportant that, you know, we

don't stop at a no after question one, and because of
t hat undefined quantitative marginal benefit,

what ever that is.

DR. SOX: Manual ?

DR. CERQUERIA: Well, | would like to

reiterate that there is sonme value to using this
nodel, but | think we need to define a little bit
better the criteria for the data that we're going to
feed into it. Again, we had so nuch variation in the
selection criteria for inclusion of studies in the
various anal yses that were perforned, and you're
going to get that, and you' re going to have
selection, and | think this commttee could give sone
gui dance on what we feel the studies would be
appropriate to include, and woul d hel p.

| also still think that, you know, there

are sone things that clinical judgnent goes into it,
and it's hard to gather the data in a way that is
going to be convincing, but yet clinical practice
still finds it has nerit, and sonehow that needs to
be incorporated into the process in sone way.

DR. SOX: Thank you. Ellen?

DR. FEI GAL: Yeah. The other caveat |

would like to add is, a lot of us are used to dealing
Wi th therapeutic interventions, in which there's a
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| arge industry, there's biotech, there's

phar maceutical industries, NIH has clinical trial
networks to support it. Diagnostics are a very
different kettle of fish, and here you see it, you
don't have one industry supporting PET or supporting
the tracers that get utilized in the device, so you
don't have that kind of control and coordination of
the type of studies that can be done, and | think you
can see that how that leads to fits and starts in the
types of studies that get done. Also, at NCI, we
only within the past two years started a clinical
trials network in bionmedical imaging.

So we're, you know, starting to think

about changing the culture of how these studi es get
done, but it's a very different type of investigator
who don't have control of their patient. These are
patients who get sent to themfor a test. They are
not the primary physicians that see the patients. So
there's a ot of conplicated issues that go into
trying to get these studies done that | think this
group needs to take into account as you set up your
framework for what you would like to see. It's not
just extrapolating froma therapeutic setting and
trying to plunk it into the diagnostic setting,
because you're dealing with a very different

envi ronnent .

DR. SOX: Well, Sean, ny thought is that

we ought to tal k about the issue of generalization.
We've heard a few comments about that and maybe

you' ve heard enough to fornul ate your own opinion
about that.

DR TUNIS: | nean, it's such a cruci al

i ssue, | wonder if | could invite Sam if you

woul dn't m nd com ng back up, and sort of
representing your notion which as | understand it,
you said we need to get out of the mnd set of
condition by condition, that's an anatom cal m nd
set, this is a functional mnd set, and | believe
that, you know, the franework that we're sort of

com ng to sone consensus about really drives us in an
enpirical condition by condition approach, and so |'m



not sure that's going to be -- | feel |ike maybe

t here can be sonme constructive engagenent between you
and the panel as far as comng to sone better at

| east understanding of that difference of view

DR. GAMBH R Yeah. 1'dlike toreiterate

that, you know, as | stated, given enough tine, the
best way to approach this would be that we take each
di sease entity, each category, |ook at the
accuracies, criticizing the literature very

cohesively, doing a neta-analysis, and then noving to
a decision on it. That's the ideal world of how you
woul d do this. But practically, as was just stated
as well by Ellen, the anpbunt of tine that woul d take
I's enornmous, and it does an injustice to the patients
that are in clinical trials now and to the patients
that are outside of clinical trials, and al so doesn't
really do justice to the fundanental biology of what
we' re di scussi ng.

W don't want a CT scan to prove the

difference in its ability to diagnose a broken bone
in ny left pinky versus ny right pinky. Yet in ny

vi ew of thinking, cancer as we | ook back, you wl|

| ook back at nol ecul ar nmechani snms, and you' ve got to
get away from categorizing them based on the organs
in which they originally emanate from That's not
what's underlyi ng nol ecul ar bi ol ogy of cancer.

That's a classic way of thinking, it has sone bearing
because of our fal se positive notions in the
background signal we get. But beyond that, it's not
the right node of thinking here. The node of
thinking is to go away fromthese kind of categories
and to go to a category | ooking at a nol ecul ar
abnormality, and FDG is | ooking at a nol ecul ar
abnormality in cancer cells, regardl ess of where the

cancer cell originated. And if we don't do that,
basically we'll never get through -- we'll get

t hrough two or three or four indications, but we wl|
never get to the whole battery of other cancers where
t hose sane cancer patients don't have the voices to
be heard because the incidence of those cancers is

| ow, we can't recruit enough patients to get those



8 ki nds of studies done. So I think we have to back

9 away fromthis type of approach to a nore unified

10 approach | ooking at the nol ecul ar bi ol ogy.

11 DR. SOX: Thank you. If | could just

12 respond and then perhaps to start the discussion.

13 For now, ny personal reaction is, the devil is in the
14 details. The devil's in the details of test

15 perfornmance, specific |location, specific form of

16 cancer, and the devil is in the details about the

17 managenent options and about the effect of those

18 managenent options on health outcones. So maybe with
19 t hose two points of view, we can start a discussion.
20 Randel ?

21 M5. RICHNER. Well, taking a step back

22 then, clearly how we defined the technol ogy

23 assessnent to begin with then was probably

24 | nappropriate, based on what you're suggesting, that
25 we need to step back and | ook at the body as a whol e,
. 00314

and | ooking at PET in cancer, rather than each
diagnosis. So it's really, you know, we're sort of
down this collateral path then, if that's not the
path that you think is appropriate.

DR GAMBH R. No, that's right.

M5. RICHNER: So how do we do that?

DR GAMBH R  Well, | think part of it is

what was alluded to by one of the panel nenbers. |If
you go back to the grid, the grid concept that was
actually the HCFA rel ated concept, saying well |oo0k,
11 we can't fill in every portion of the grid, there's
12 not enough data. So instead, you | ook at the pattern
13 of the entire matrix, and you say how many hol es are
14 there and are they sufficiently | ow enough, are

15 enough Xs filled out to nmake sense to go for broad --
16 M5. RICHNER: But the fundanental research

17 guestion is wong then. Fromwhat we have here in
18 front of us, we have no choice but to | ook at

19 i ndi vidual indications. So | think what we need to
20 do is step back and say, how would we frane a

21 guestion that woul d neet your research needs and give
22 us the answer to one.

23 DR GAMBH R | think, to just quickly

24 respond to that, | think the questions being asked

[EY
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are well intentioned. The idea was could you apply a

set of rules for a given disease entity, sort of
break it down, but then the next part of the question

is well, okay, but how do you generalize the answer
you get to this across a nultitude of diseases? And
all I"'msaying is, it's okay to go through this

process, but now as we try to go through and
generalize to all the different disease states in,

| et's say cancer for starters, we can't use this
process of each individual piece, not unless we're
willing to wait 30 years.

DR. SOX: An alternative would be to fil

in sonme of the big holes, see what direction it's
going, and then apply that sanme reasoning to the | ess
common cancers that are going to be very difficult to
study. | guess | would argue that this MCAC panel
has only filled in a couple of holes so far, and
actually we haven't tal ked about the second
application. W have to keep renenbering, we just
finished tal ki ng about one. So, nore responses?
Ellen, and we'll go this way.

DR, FEIGAL: Yeah. 1'll try to keep it

brief. M only comment is, maybe a hybrid approach
Is to look at where there is the nost conplete

i nformation in sone particul ar di seases, which |
think was the attenpt at this neeting. And then to

sort of look at it, not a tree approach, but a forest
approach, with the results across the broad spectrum
of cancer, and see whether or not is there

consi stency of results. Look at the trend, rather
than | ook at the precise estimtes of the magnitude
of the difference, ook to see if there's a

consi stency. And there may be instances in which
there is insufficient data but that doesn't nmean it's
going in the other direction, it just neans there is
not a lot of data. So | think you nay be able to
take a hybrid approach with | ooking at sone conmmon

di seases or sonme good diseases in which there's a | ot
of data and other diseases in which there is a
smattering, and just try to | ook at the consistency
of results across a variety of investigators and a



variety of different conditions.

DR GAMBHR No, | think I would agree

with that.

DR. SOX: Linda, and then M ke.

M5. BERGTHOLD: Well, this probably

conplicates things, but it seens to ne there are al so
sone ot her issues that have to do with the
treatability and the aggressiveness of sone kinds of
cancers. And for exanple, | thought that sone of the
data about | think it was pancreatic cancer was very

I nteresting but -- or was it ovarian -- one of the
two of themis very difficult to detect in early
stages. So do you put a |ot of resources into your
sort of diagnostic phase or do you say we don't
real |y know enough, we can't catch it early enough,
so we have to, so maybe it's not worth putting the
resources in. But these are policy questions, and
really inmportant ones for HCFA, to put sone kind of
framework of policy and priority onto this. [If we
can't do every disease, technically, can we nake sone
priorities about the, you know, the inportance, the
treatability, the whatever, other priorities.

DR SOX: M ke?

DR. MAVES: | brought up the matrix and I
think it's actually a good way to | ook at that, and I
agree wth what you're saying. | think that at a

certain point you may well be able to make sone broad
categori zations across di sease entities. But, having
said that, as you know, cancer has different anatony,
different histology, different responses to
treatnent, and as we saw even in this one exanple,
sonme very different inplications, or thoughts at

| east, about what that neans in terns of health
outconme. You know, is it absolutely going to nean
that you' re not going to do the biopsy? Well, that

doesn't appear to be the case. It's a relative thing
and in fact, it nay be nore conplenentary. So, |

t hi nk you've got it.

| will also tell you that Al an before he

| eft, sort of gave nme his proxy to say he didn't
think we could lunp the indications together. |[|f Bob



was here, Bob woul d probably say sonething |ike,
there's plenty of patients, you' ve got the nost

not abl e cancer centers in the world with these
machines, it would certainly seemthat there is the
opportunity to collect this type of information and
to bring it forward, and | think to fill out the
forest a little bit, so we have a little better
assurety about maki ng those kind of decisions.

DR GAMBHIR. Yeah. | think the only

thing I would add to that is to fill in this forest,
i f you back up five years to the lung cancer data, if
| were to show you stuff we presented five years ago,
you woul d | ook at that and say yeah, it |ooks like
you're in the right direction but you need nore

anal ysis, nore data, keep doi ng what you're doing.

So the vicious cycle here, though, is to keep doing
what we're doi ng because as was pointed out, this is
not big dollars by drug conpani es pushing these
clinical trials. W need the reinbursenent because

in fact what's driven up all the lung, the
colorectal, and the data that we've shown in the nore
established cases is the fact that reinbursenent has
al | owed those studies to get done. So what [|'m
arguing is, leave to it to clinical judgnent perhaps
in these | ess incident cancers, |let those be gauged
at the clinical level, don't dictate that you've got
to study each one in this way. W've got the bul k of
proof in the cancers that are nore prevalent, and |

t hi nk reasonably good proof.

DR. MAVES: Hal, if I could just -- |

agree wth you and in fact, the situation, the
conundrum you find yourself in is not dissimlar than
we have had in this roombefore with ot her panels

di scussi ng other types of technology. And in fact
one of the things we have done is turn to Sean and
turn to HCFA and say wait a mnute, these fol ks do
have a problem we understand how thi ngs get funded
and things get going forward, and I don't think
that's an illogical conclusion for the panel to
recomrend to HCFA that perhaps there be sone sort of

i nvestigative role for the Agency to play in hel ping
to fund these thing to help get the answers so we can
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fill in the forest better.
DR SOX: Manuel ?

DR CERQUERIA: I'min favor of broad

i ndi cation approval. | guess fromthe perspective of
t he payor, the only question | would ask is when
you're doing it at academ c centers, you have sone
control, but when you're reinbursing, what happens
when the fl oodgates open, | nean people start doing
it indiscrimnately. What steps does the PET
community recomrend to sort of drink responsibly as
it were, to avoid inappropriate utilization, and what
steps have the professional societies taken to that
end?

DR GAMBHI R. | think those are very

| nportant questions. In part they have been
addressed by the exact sane way in which the current
rei mbur senent nechani sns have been worked out. That
is, what's in place is to tightly nonitor the current
utilization of the reinbursed techniques, to rereview
it inalimted period of tinme yet again. That is
the only way to answer this is to in fact |ook at the
usage patterns, |look at this abnormal or normal Kkinds
of usage and try to correct themby revisiting it
down the road. On the other hand, if you don't open
the floodgate as you will initially, there's no way
to assess it. That's been the [imting problem
There's been no way to go forward with the data

because there has been no way to get these studies
done.

M5. RICHNER: To get back to what we were

supposed to do in terns of the guidelines for

di agnostics and testing this out today, | think what
this is sort of saying to us is that we need to
figure out exactly what we want as the key markers
for approving, essentially, a diagnostic

i ntervention, and it's accuracy and it's sonme sort of
clinical utility, and that seens to work w th what
we' ve done today. Now the problemis once again with
PET. W have this broad indication and opening the
fl oodgates for use, well, isn't that all about

medi cal managenent, et cetera? | nean, | think it



shoul d be approved for use and the physicians should
be able to have their, use their best judgnent on how

it's used, and through natural use it will eventually
select the path it shoul d take.
DR, JOHNSON. | al so support the broad

application use with it, and | think that | ooking at
cancer fromthe nol ecul ar basis as opposed to the old
nodel of organ basis is -- it requires not only as
we' ve got on part of our nunber two, (1) breakthrough
technol ogy, in sone instances it takes a breakthrough
m nd set, and a rebooting of the conputer, and |

t hi nk that shoul d be appl auded as vi sionary.

| think as you brought up, sone of the

aspects of the devil being in the detail, sone of the
fl oodgate i ssues m ght be worked out by HCFA and t hat
aspect, but one of the questions that the Executive
Commttee were to ook at is can we nake that |eap
with what's been presented, |looking at it on the

nol ecul ar basis to say is there adequate evidence

t hat we can nmake that junp and to recommend broad
coverage, and | woul d support that.

DR. SOX: Anybody else want to weigh in on

this issue of matrix versus generalizati ons based on
nol ecul ar nmechani sns? Ron?

DR. DAVIS: Well, ny comment is twofold.

First of all, I don't feel |like I know enough about

t he biology of cancer to intelligently answer that
guestion. But if we do allow generalization, and we
cover PET for exanple, for many other cancers, it
gets ne into a policy area that | want to just throw
out there, and obviously we're not going to tal k
about it, but | just want to get it out on the table,
and sone of us raised this before this neeting.

And that is that one of the npbst common

causes of all these cancers is cigarette snoking and
if we are to start paying for a lot of PET for many

many cancers and yet Medi care does not pay to help
peopl e quit snoking, there is just a loomng irony in
policy making there that | think HCFA needs to
address, especially when we have an evi dence based
clinical guideline fromDepartnent of Health and



Human Services that says that the treatnent of

t obacco use and dependence as updated in June of this
year is very efficacious and very cost effective.

DR. SOX: Dr. Phel ps.

DR. PHELPS: Yeah. 1'd like to nake a

comment back to Mke's statenent and al so Manuel 's.
You know, where there are a |lot of different

teachers, M ke, of the biology of cancer cells by the
origin or the organ systemthat do differentiate out
the targets therapeutically. 1In ternms of glucose
nmetabolism that's not the case. So this particular
assay i s ubiquitous, although there are other
features which are specific to the organ system So
that's one of the reasons we noved broadly, because
we take the fact that cancer biology has proven it to
be a broad feature of neoplastic generation.

Manuel 's question, we fornmed an institute

for clinical PET where we train over 700 physicians
every year. W went into the Anerican Board of

Nucl ear Medi ci ne, 35 percent of the questions are on

PET now. W trained 100 people and we'll train 200
peopl e, physicians, next year at UCLA al one. So,

we' ve reached out to the comunity, and | don't nean
to just focus on UCLA because other universities do
it, and when they conme to UCLA, they get fromthree
to six nonths of clinical training and when they

| eave we overread to them so we help themto help
themlearn to be able to do that, to read the scans
the right way, and to progress over tine as their
skill increases. And we do special cases for them
over tinme, and we do that internationally. So we're
trying to be responsible in the use.

DR. CERQUERIA: No, | think that's good

but realistically though, once you approve

rei nbur senent, anybody who's out there who's board

certified in nuclear nmedicine or radiology wll be
able to basically bill for this test, so we can't
guarantee that they will have the training.

DR. PHELPS: You know, we can't control

all the world. W can educate, we can intervene, we
can criticize, but there is going to be m suse of
PET. | don't know of anything in nedicine that's not
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24 M5. RICHNER: Controlling access through

25 rei nbursenent seens a little naive in a sense
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1 because, you know -- it's not naive, that's the world
2 that we live in, but there are other ways to control
3 utilization of technol ogy other than through

4  coverage.

5 DR, HELZLSOUER:. May | neke a comment ?

6 \Wile the process may be ubi quitous, we've heard from
7 you all that the fal se positive and fal se negatives

8 wll vary by site, so there is a signal of another

9 | ssue to deal with. And that, and let's get back to
10 the patient. False positives and fal se negatives can
11 have a devastating i npact when we are tal king about
12 how it is utilized. So |I am concerned about broad

13 coverage and to nake that based on one review of

14 col orectal cancer that we've heard today. But I

15 think it's not a matter of controlling howit's used
16 by reinbursenent, it's a matter of doing what's right
17 for the person.

18 And as we also heard, it's not just

19 Medi care that's | ooking at this, because not

20 everything is covered by the other carriers who have

21 | ooked at this issue. So | think while you want to
22 be all enconpassing, you also have to be protective
23 in the sense that you don't want sonething -- and

24 sonme site nay have a |l ot of fal se positives that
25 makes it unuseful and al so damagi ng.

1 DR. GRIFFITH May | respond to that?

2 DR. SOX: Please. |If you haven't spoken

3 before, would you identify yourself?

4 DR GRIFFITH M/ nane's Landis Giffith.

5 |'"'mthe director of nuclear nedicine at Bayl or

6 University Medical Center and the nedical director of
7 the North Texas PET Institute.

8 Before | respond, | would Iike to appeal

9 to the chair that now that we've finally gotten to
10 what we thought we were discussing today, which is
11 broad coverage, | and several of the other of the
12 schedul ed public speakers cane specifically to talk
13 about broad coverage and extrapolation into the



community, which | think are several key issues, and
| would |ike to appeal that we can be heard.

Now, the answer to the question regarding

fal se positives is that this panel has appeared to

t ake the approach that we are conparing PET to sone
perfect ideal currently existing practice, and that
is far fromthe case. W've seen the nunbers on CT;
yet, clinical decisions are made on CTs and MRs every
day. dinical decisions are made on needl e bi opsies
every day, and they are not that good. PET is at

| east as good.

In terns of fal se positives, yes, there

are false positives. Are there false positives on
CT, nore than there are on PET. So to say that we
shouldn't do it because there is the possibility of
fal se positives ignores the limtations of the
techni ques that are out there. It also ignores the
clinical judgnent of the surgical oncologist, the
nmedi cal oncol ogi st and the radi ati on oncol ogi st to
take the data and do sonething constructive with it.
Many tinmes we find |lesions that are outside of the
field of initial concern but are nmuch nore
accessi bl e.

| f a surgeon can get to a supracl avicul ar

| ynph node and prove that there's netastatic di sease,
if it's necessary to rule out a fal se positive,
that's a heck of a ot easier than trying to open the
patient up and get to a presacral scar after the
patient has been treated for rectal carcinom,
because the CT can't tell you where the active tunor
is. So, a wealth of information on PET used out in
the clinical setting, and the false positives are a
probl em no doubt, no test is perfect but as we've
seen, PET is considerably better than what we're

usi ng.

DR TUNIS: Can | just direct a specific

guestion here? And by the way, we do plan to

actually conme back and offer anyone who signed up to
speak a chance to do their testinobny, so you see, we
still have 40 m nutes.

DR. GRIFFITH. Sonetine before the flights



| eave.

DR. TUNIS: The question for you is, and

|"'mreally querying to understand, so --

DR. SOX: But we are going to quit at

5: 30.

DR TUNIS: So say for, again, | don't

know the literature on use of PET in prostate very
well, but let's say, you know, no good enpiri cal
studi es have been done to characterize the fal se
positive or false negative rate for patients with
prostate cancer or suspected, you know, spread of
prostate cancer, et cetera. Howis a, in the absence
of that data, howis a clinician supposed to
intelligently use a test like that, in the absence of
t hat i nformation?

DR GRIFFITH  wWell, you know what he

does, he does what he's supposed to do for every

ot her nuclear nedicine test and that is, he or she
calls and consults. The panel nay not be aware that
part of the regulations for all nuclear nedicine
tests is that every test that's done has to be

preapproved by the nucl ear nedicine consultant.

DR. TUNIS: Just to interrupt you, | said

nobody knows, not even the nucl ear nedi ci ne person
knows the sensitivity or specificity because no one's
done the study, |I'masking in that circunstance, how
does anybody use it clinically. That's the question.
DR. GRIFFITH  You have to address that

based on extrapol ation of the known data. |I|s the
clinical question one of bone netastases from
prostate carcinoma? Then ny answer, and | think any
responsi bl e physician's answer woul d be, probably a
bone CT is nore accurate, given the [imtations of
FDG right now. |Is the question, there's a solitary
two centineter retroperitoneal node that you think
may be prostate carcinoma but is not, then | think we
do have sone data in regards to soft tissue in
prostate carcinoma that would say that it would be a
valid valid test to do in that case.

DR. SOX: Just so everybody understands

where we're going, we are going to quit at 5:30. |
hope everybody will stay if they can until then. W



22 need to go back and make sure, and see if we have a
23 consensus on the second application of PET scanning
24  for colorectal cancer, and then we will spend the

25 rest of the time hearing from people who would |ike

1 to speak, giving first preference to those who had

2 signed up, and we will sinply divide the tine between
3 t hose who signed up.

4 So, we are currently operating wthout a

5 guorum so we are not going to take a vote on the

6 | ssue that we've just been discussing, but Sean has

7 been listening closing and ultimately it will be up

8 to himand Jeff to decide which way to go. So, if |
9 may - -

10 SPEAKER: Is a quorum six? You have siX.

11 M5. CONRAD: A quorumis seven.

12 SPEAKER: Seven out of ten?

13 DR. SOX: The question is, does PET

14 scanni ng provi de useful information about the extent
15 of additional netastatic disease in patients in whom
16 anot her imagi ng test shows a resectabl e netastasis.
17 My take is that on both the issue of the test

18 accuracy and conplenentarity to other tests, as well
19 as i npact on outcone, ny take is that the evidence is
20 quite good on both of these. And if anybody wants to
21 regi ster nonagreenent with that attenpt to

22 characterize what | think | was hearing, speak up.

23 O herwise, we will take that as an expression of

24 consensus. Everybody agrees? John.

25 DR, FERGUSON: | thought we already nore

. 00331

1 or less did agree on it, but maybe -- | certainly

2 di d.

3 DR. SOX: | think we only did the one for

4 the indurated scar. Ckay. So it sounds |ike you've
5 got your answer on that.

6 (The chai rman and executive secretary

7 conferred off the record.)

8 DR. SOX: Wiy don't you nane the people

9 who are signed up and have themraise their hand to
10 acknow edge that they still want to present, and then
11 we will divide the tinme up.

12 M5. CONRAD: Ckay. Norman |a France, do
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you still wish to --

DR. LAFRANCE: What | have to say wl

t ake about 3 seconds. Should | do it now?

M5. CONRAD: Yeah.

DR. LAFRANCE: MW nane is Norman | a France

from Brockwood Di agnostics, Princeton, New Jersey.
Thank you for the panel's opportunity to present.

G ven the tine and the types of discussions that we
have had, you have a hard copy of ny presentation,
and in all due consideration for the | ateness of
time, one of the connections | wanted to nake around
FDG in fact to conplenent Dr. Love's presentation
around the FDG review was in one of her |ast slides

around the FDG cardi ac indications was the

requi rement around FDG viability requiring a
perfusion study for optinmal evaluation. And the
rubi di um generator, which is a HCFA approved PET

per fusion agent, provides the unique opportunity in a
single setting to have FDG be utilized in that
situation. |If anybody would |li ke a copy of the Power
Poi nt presentation that you have a hard copy of,

pl ease |l et me know, or Mss Conrad can certainly |et
me know, and | can send that to you. Thank you very
much.

M5. CONRAD: Sue Hal liday.

DR. SOX: Well, | suggest you identify

everybody who wants to speak and --

M5. CONRAD: OCh, okay. You want to speak?

(I naudi bl e response.)

Ckay. How about Dr. Hoverman, do you

still have sonething to say?

DR HOVERMAN:  Sure.

M5. CONRAD: Dr. Giffith?

(I naudi bl e response.)

Dr. Lieberman.

DR. LI EBERVAN. A brief coment.

M5. CONRAD: Dr. Maddahi .

(I naudi bl e response.)

Dr. Merhige.
DR. MERHI GE: | wll defer ny tine to
Dr. Maddahi, thank you.



DR. TUNIS: How about, can people live

with five m nutes each? kay.

(I naudi bl e response from audi ence.)

DR, TUNIS: Ckay. So there's four. So

five to seven m nutes each.

M5. CONRAD: This is J. Russel Hovernman.

DR. HOVERVAN. Let ne reintroduce nyself.

| am Russ Hoverman, vice president for nmanaged care
for Texas Oncol ogy, which is a 200-physician all
oncol ogi st, radiation oncol ogi st, gynecol ogi cal
oncol ogi st, nedical oncol ogist, in Texas. | have
responsi bility for managi ng 500,000 |lives with
various insurers in the Dallas Fort Worth area and in
Austin. And we have had access to the North Texas
Clinical PET Center since Novenber of 1998.

"Il show you sone slides about how many

studi es we've done; we've done over 2,000 by this
time. About 36 percent are lung cancer, 17 percent

| ymphoma, about 5 percent breast, 11 percent are

m scel | aneous, about 6 percent are referred directly
fromoncologists. |I'mactually going to skip sone of
the things that | had avail abl e.

O interest in the information that | have

printed out for you, there are recent very good
studies, within the last two to three nonths,
regardi ng the use of PET scan and ot her diseases. A
summary of the PET scan in lung cancer is in your
packet. This is the distribution of the referrers --
this is now a community based PET scanner.

Two-thirds are from oncol ogi sts, pul nonol ogi st s,
surgeons, internal nedicine and other, and this is
our distribution of the diseases we see, a little
over a third lung, 20 percent |ynphoma, nel anong,
brain, breast and colon, with small anounts of head
and neck, and ot hers.

| want to skip through these and | w ||

get to the take-hone nessage. This was a recent
study; this is a sunmary of the study in the New

Engl and Journal at the end of July. PET changed
clinical staging in 62 of 102 patients. This is used
as the gold standard, everybody received thoracotony
after both CT scan and PET scanning. The way that
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t he di sease was changed, the di sease treatnent was
changed, had to do with nedi asti noscopy. This is the
way we viewed the treatnent pattern for a diagnosis
of PET scan and -- diagnosis of |ung cancer -- and
this is what's happened since we've added PET scan.

We have found that an additional 10 percent have
nmetastati c di sease and are taken out of the

t horacot ony surgical cure phase.

The anobunt of -- the nunber of patients

who needed i nvasive staging, i.e., nediastinoscopy,
has dropped by 50 percent, and go directly to

t horacotony, so that's where 60 out of a hundred
patients get changed.

Dr. Coleman earlier referred to nonitoring

| ung cancer. This sunmarizes that study, or is very
simlar, in that if you have PET downstaging after
chenot herapy, your prognosis is nuch better. The

| ssue for us is how do we use that. This is a group
of -- these are our |ower cost physicians, these are
our hi gher cost physicians, |ooking at 800 cases
wi t hin Texas Oncol ogy and dividing up into one
standard devi ati on who are | ower cost and hi gher
cost. This is the average cycles of chenotherapy in
the | ower cost and hi gher cost groups, and the
comrerci al popul ation, which is here. If we |ook at
t he nunber of patients who got secondary and tertiary
regi mnens, secondary is here and the | ower cost up
here, nearly 50 percent, and the upper cost, 30
percent. Again, this is in Mdicare age, and then
the red is tertiary, so that we see in our higher

cost physicians, nore secondary and tertiary

chenot herapy. This is a survival curves between the
two, blue is lower cost, red is higher cost, and
there is no difference statistically.

So how do we plan to use prognostic

i nformati on based on PET scan? This is our algorithm
for nmetastatic |lung cancer which 90 to 95 percent of
our patients with lung cancer wll flow through. W
deci de on further chenotherapy based on progression
of di sease or deterioration of perfornmance status.

If we had a better stopping rule, we may be able to
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have nore patients get better and earlier supportive
care.

The sane is true if you have chenot her apy

and invariably, you will progress. Again,
performance status is the key. |If we had a better
stopping rule here, we may be able to avoid second

| i ne chenot herapy. W don't know how nmuch this is,
how nmuch this will involve, but | think this is a
prom sing use of PET scan.

Let nme just review. This is a patient

wi th breast cancer, with a -- she actually presented
for PET scan because of a rising marker and she had a
positive scan. The take hone nessage is 29 percent
of folks on breast cancer in this study and recent

studi es confirmor support that, will have a change

i n their managenent based on the PET scan.

DR, SOX: Could you wap up in the next 30

seconds or so pl ease?

DR. HOVERMAN. | can. Let ne just goto

-- this just sumari zes the M D. Anderson experience
wi t hout PET scan, in which 23 of 35 patients w |
have netastatic di sease denonstrated, even though

t hey have had | aparotony within a year. And | think,
again, there's a recent study wthin the last three
weeks in the Journal of dinical Oncol ogy, again
using the gold standard of thoracotony and
esophagect ony, that shows that PET stagi ng was
changed in 22 percent, 10 of the 11 patients in whom
di stant di sease was found had T-3 N-1 disease.

And again, just |ooking at where, when we

tal k about broad coverage, we look at simlarities of
uses of PET scan, so that you avoid surgery by better
staging in lung, colon, nelanoma, possibly |ynphong,
very good data now i n esophageal, and | think

specul ative but by inference, high possibility that
it's going to be effective in pancreatic cancer.

And if you | ook at unnecessary therapy --

DR. SOX: | really do ask you to wap up;

that was nore than 30 seconds. Qher people are

wai ti ng.
DR. HOVERVMAN. |'msorry, last slide.



Carci noma of unknown prinmary, |ess radiation
treatnent, |ess cheno for |ung cancer, and possibly

| ess chenp or additional surgery for nelanoma and
brain. Thank you.

DR. SOX: Thank you.

M5. CONRAD: Dr. Giffith. Dr. Lieberman,

next .

DR. GRIFFITH Landis Giffith again. |

have a few comments. First -- well, I'mknown to be
a straightforward person and that reputation |I'm sure
will be intact by the end of the day. The first
thing | want to do is reinforce the rebuttal of

Dr. Valk and Dr. Ganbhir regarding the VA and the
Tufts reports, and their critique of the nethodol ogy.
| feel like |I should go back and tell ny chairman

t hat we should cl ose down the entire radiol ogy
departnment because as a reviewer and an associ ate
editor for several nmjor nedical journals, | can tell
you that we don't have a single imging nodality
whose literature could withstand that type of
scrutiny. PET is at least as good in terns of the

i nformati on that we got.

Now, the second thing | really wanted to

say is this critique about the disjointed nature of
the studies, well PET grew up in a tinme when i nmagi ng
noney, noney for inmaging research, was hard to cone
by, and so nost of these studies were funded by

I ntramural research funds, or from noney granted off
of the clinical departnents, |like Dr. Col eman's or

| i ke ours at WAshington University when | was there.
And so that very nuch limts the size of the studies
and the multicentrality of the studies that you can
do.

Now | want to talk today nostly about the

extrapol ation of PET in the community setting. A
critical question that has been brought up today for
any new technol ogy, whether it's surgery,

chenot herapy, or an imaging nodality is wll it work
out in the conmmunity, not just in the academ c center
but out in the comunity. And in our hands and I

t hi nk everybody el se's hands, Dr. Val k's hands and at
multiple other sites, the answer is an enphatic yes.
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We have been open at our particular site -- | have
been involved in PET for 14 years; we've been
involved in this community PET center for two years.
Dr. Hovernman has given sone of our results.

Just -- we entered every patient into a

clinical database for foll owup analysis. After two

years, you can well imgine we're only beginning to
scratch the surface of that nountain of data. So
far, one of the studies we nost recently conpl eted
was to look at the first 284 studies we did in
patients with colorectal cancer. O those, 139 were
done without a rising CEA |level. They were done for
ot her indications and because Medi care won't pay,
they were either paid for by private insurers or paid
for by thenselves or for certain indications we did
themas freebies. The PET inmaging relative to CI, M
and clinical diagnosis, the PET imagi ng upstaged 47
percent of those patients and downstaged 25 percent.
Now t hat doesn't necessarily nmean that there was a
huge change in patient nmanagenent of those 70
patients, 70 percent of the patients, but it does
mean that according to our data at least 45 to 55
percent of those patients had a substantive change in
t hei r managenent.

Now, our oncol ogi sts have adapted very

readily. |'man inmagi ng physician and apparently
during this arduous eval uati on process, HCFA and

ot her entities have been skeptical about potenti al

bi as on the part of inmaging physicians, and to a
certain degree that's understandable, but only to a
certain degree. | bristle at the inplication that our

notives are sonehow | ess honorabl e than those of
physicians in other specialties trying to advance
their owmn fields. Yes, we're inmagers, but first we
are physicians. | don't know how many of you ended
up doi ng exactly what you thought you would be doing
i n your career but | certainly didn't start nedical
school thinking I was going to be spending ny career
i n a darkened roomreadi ng i mages off a nonitor and
t eachi ng nucl ear physics to residents and fell ows.
This is the way we take care of patients.
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We entered nedi cal school thinking we were going to
take care of patients; we take care of patients. W
may not do it with a scal pel or a stethoscope, we do
it with the tools of our specialty and I cannot, |

j ust cannot overenphasize the frustration that we
feel at being forced to deliver suboptiml nedical
care, at being forced to delay patient diagnosis,
being forced to waste health care dollars by
performng repetitive CIs, MRs, CEA scans, oncocyte
scans, all those other sorts of things, all the while
knowi ng that in a | arge nunber of those patients, PET
scans w ||l answer the question nore accurately and
qui cker, earlier in the disease process so that
better decisions and nore cost effective decisions
can be nade.

The situation with PET is simlar to what

it was with CT, it was initially approved for a few

i ndi cations and then took several years before people
real i zed the broad applicability. Metabolic imging
with PET has at |east as nuch validity, as we' ve
heard today, for broad application in cancer inmaging
particularly and in a host of other disease processes
as nor phol ogi ¢ i nagi ng has.

Now, we have heard that there were 2

mllion patients that have been studied so far.
Radi ol ogi sts and nucl ear nedi ci ne doctors did not
order those studies. Those studies were ordered by
physi ci ans taking care of patients who had no
financial stake in ordering the studies. You' ve seen
the PET studies. You know that they didn't order

t hose PET studies instead of a CT or an MR just to

| ook at pretty pictures, because the pictures aren't
that pretty. They ordered those studi es because PET
makes a substantive difference in the way that they
manage patients.

So, | really can't overenphasi ze that |

bel i eve HCFA nust allow all the physicians who care
for these patients fromall specialties access to
this technique. Broad approval is the way to do it
frankly because as we've heard today, the pieceneal

approval of these applications with bureaucratic



hassl es and guideline by guideline is going to take
years. Every day there are hundreds or thousands of
patients in this country that are going to be denied
access, and not just senior citizens. The decision
by HCFA i s nonitored obviously by other payers and
they follow those guidelines in a | ot of

ci rcunstances and so this, the decision that is nmade
by HCFA extrapol ates to the general popul ation.
Thank you.

DR. SOX: Thank you.

M5. CONRAD: Dr. Lieberman, followed by

Dr. Maddahi .
DR, LIEBERVAN: | will just make a few
coments. | think the one that I'mgoing to take

hone is the trenmendous val ue that HCFA and the
Executive Commttee' s eval uation and how this
conference has noved in a direction that | think is
beneficial to patients, | think that you have tal ked
about patient advocates and as a surgeon, that's all
we are. And we use PET scan and this whol e concept
of biologic testing to avoid excessive surgery.

| think the oncol ogy conmmunity is

di fferent than nost people understand. It is an

i ntegrated group of diagnosticians, of imgers,

radi ol ogi sts, radiotherapists, nedical oncol ogists,
and patients, and you can't be an oncol ogi st w thout
being patient oriented all the tine because we never
stop in the treatnent plan. Watever we do, we
follow the patient we hope for life, or help through
death. So oncology is a different field, and I don't
t hi nk any of us would be surgeons, I'msorry there
aren't other surgeons here, none of us would be
surgeons if we had to nake every decision by
our sel ves.

So we rely on the nedical oncol ogists, we

rely on the CAT scan, and now we have a capability of
biologic imaging to help us in this process. | think
that it's a trenmendous advantage. | think you can
trust the nmultidisciplinary oncology community that's
all over the United States in every hospital to
evaluate this test and to use it appropriately. It
won't probably be used for prostate cancer. It wll
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be used for esophageal cancer. | have had young
patients who are sent to ne to have their esophagus,
to do an esophagal gastrectony, to do a PET scan, and
find disease in the supracl avi cul ar node, a biologic
test, we can't even feel, but seeing that type of

bi ol ogy occur as a surgeon is an inpetus for us to
conti nue.

Li ver, patients who conme with |iver

| esions, I won't do a liver resection or approach a
| iver case without PET scan potential, whether it's
col orectal or what, because without it, we're
subjecting a patient either not to the appropriate
procedure or to an excessive procedure. So | think
this is just a conti nuum of oncol ogi cal devel opnent
and | really applaud you.

DR. SOX: Thanks for the inspirational

words as well as the kind words.

M5. CONRAD: Dr. Maddahi, followed by

Dr. Merhige.

DR. MADDAHI : My nane is Janshi d Maddah

fromUCLA and | represent the American Heart

Associ ation, Anerican Coll ege of Cardiology and the
Anerican Soci ety of Nuclear Cardiology on the topic
of PET FDG i magi ng to assess nyocardial viability.
The reason that this is included on the agenda is
that the original subm ssion did include an
application request for approval for PET for
nyocardial viability that, |I would like to first
address the two criticisns of the Tufts group, and
t hen al so denonstrate sone additional evidence for
the clinical utility of these tests.

First, as to what societies | represent,

the Anerican Heart Association is the world premer
in the field of cardiovascul ar di sease and has 31, 000
menbers and 4.2 mllion volunteers. The next society
s the American College of Cardiology. This college
was founded in 1949, has 23,000 nenbers and 38
chapters in 41 states; nore than 90 percent of the
practicing cardiologists belong to this society.

And the Anerican Society of Nuclear Cardi ol ogy has
4,430 nmenbers, and is dedicated to fostering opti nal



delivery of nuclear cardi ol ogy services.

Now t he issue of myocardial viability is

basically targeted at the very specific popul ati on of
patients in the United States with congestive heart
failure that are increasing in nunber year after
year, with 4.6 mllion of these patients currently,
550, 000 new y di agnosed cases each year, the
five-year nortality of 50 percent, 250,000 deaths
each year, and based on HCFA, they say in 1996, $3.6
billion was spent to Medicare beneficiaries for
congestive heart failure, so this has a significant
cost i npact.

Looking at this data, it shows that the

majority of patients suffering fromcongestive heart
failure as shown in the last two bl ocks of the bar
graph are patients over the age of 65, equally

di stri buted between nen and wonen, and therefore,
this issue is of particular inportance to Medicare
popul ati on.

In the original subm ssion, the question

of what is a definition of myocardial viability was
rai sed and because of the brevity of the original
subm ssion, it was not clarified that the only issue
t hat was addressed there was the issue of whether PET
can identify which patient popul ati on woul d benefit
after revascul arization wth respect to inprovenent
of original left ventricular dysfunction. | wll
address this issue shortly but I would like to show
you as nmuch as tine permts, sone of the evidence

t hat we have gone beyond that specific question. W
do have data on other end points that are very
clinically rel evant.

Wth respect to i nprovenent or original

| eft ventricular dysfunction, the original subm ssion
showed a 90 percent sensitivity and 73 percent
specificity in 11 references of 432 patients. The
docunent was criticized for including one abstract

and two references fromprior to 1993. |If you take
t hose out, the nunbers remain the sanme, 89 percent
and 73 percent. In fact, if you go back and | ook at

the older literature from 1986 to 1992, the data is
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88 percent and 71 percent, not significantly

di fferent.

DR. SOX: Excuse ne. | just want to

rem nd you, you only have a couple nore m nutes,

SO --

DR. MADDAHI: Sure. Wth respect to

gl obal functional inprovenent, there is consistent
data in the literature that in patients who do have
evidence of viability by PET imagi ng, ejection
fraction inproves follow ng revascul ari zation, while
wi t hout evidence of nyocardial viability, ejection
fraction doesn't change, and also the sane is true
with inprovenent of heart failure synptons. In our
own data, 73 percent of the patients with evidence of
vi abl e nmyocardi a who were revascul ari zed had evi dence
of inprovenent of heart failure synptons. Wile they
did not benefit fromrevascul arization, if there was
no PET evi dence of nyocardial viability.

The sane data applies to an average of

four data in the literature, 339 patients with
respect to prediction of survival. And the benefit
of PET imaging in selecting a subgroup of patients
with heart failure who would benefit from
revascul ari zation, and here these two points show
that in patients with viable nyocardi um by FDG

medi cal treatnment is associated with a very very high
risk and that could significantly be reduced by
revascul ari zation. However, if there is no evidence
of viability, whether the patient is revascularized
or undergoes nedical treatnent, the results are

i dentical and actually no better than the patient not
havi ng revascul ari zati on.

Let me skip fromthese slides and perhaps

just show you one that shows the influence on patient
managenent and the data published in 1997. It shows
that 63 percent of patients who were initially

deci ded to have, prior to PET scanning, to have
transpl antati on, the decision changed to
revascul ari zation after the PET scan was obt ai ned.

In 44 percent of patients who were destined for

medi cal treatnment, revascul arization was done after
PET i magi ng, and in 42 percent of patients who were



destined for revascul ari zati on before PET i nagi ng,
t he deci sion changed to nedical treatnent. And

overall, 71 percent of patients did | ow ejection
fraction, the decision was changed as the result of
PET i magi ng.

| would Iike to sunmarize with a few

summary slides at the end, that first of all, the two

criticisnms of Val k and associ ates regarding the

utility of FDG for assessing nyocardial viability are
addressed in ny witten docunent to the conmttee as
well as this presentation, that the exclusion of the
3 of 11 references did not change the results that
were originally submtted, and the results have been
consistent fromprior to 1993 and after 1993, and the
definition of viable nmyocardiumas a reference
standard of functional inprovenent if further
clarified.

It is inportant to recogni ze that the new

data that | have submtted in my witten docunent as
well as this very brief presentation, that in
patients with left ventricul ar dysfunction, PET FDG

| magi ng predicts post-revascul arizati on i nprovenent

i n original dysfunction, inprovenent of ejection
fraction, heart failure synptons, and survival.

These are the very relevant, clinically relevant end
points for a cardiologist, and influence patient
managenent and is cost effective. | didn't get a
chance to show this data but it is given to you in
your handouts.

PET imaging is widely accepted by the

cardi ol ogy conmmunity as the gold standard for
nyocardial viability. Based on this and the 1995
radi onucl i de i magi ng gui delines of the American Heart

Associ ation and Anerican Col |l ege of Cardi ol ogy, which
was al so approved by the Anerican Society of Nucl ear
Cardi ol ogy, PET imaging with FDG was a C ass |
recomrendati on for the assessnent of mnyocardi al
viability in patients with left ventricul ar
dysfunction in planning revascul ari zati on. And
currently, the dilenma that we have is third party
payers ot her than Medi care approve the vast majority



of cardiac PET procedures; however, Medicare patients
are always turned down and they have to either pay
out of pocket or be denied the service, and at this
poi nt, Medicare patients overall are being denied of
a service that other insurance recognizes to be

val uabl e.

This is ny last slide. The conclusion

again representing the three societies, the Anerican
Heart Associ ation, Anmerican Col | ege of Cardi ol ogy,
and the Anmerican Soci ety of Nucl ear Cardi ol ogy,
strongly urge the Medi care Coverage Advisory

Comm ttee to make a favorabl e recommendation in
support of reinbursenent for cardiac PET FDG i nmagi ng
procedures. Thank you.

DR. SOX: Thank you very nuch.

M5. CONRAD: Dr. Merhige.

DR. MERHI GE: 1've already given ny tine

to Dr. Maddahi .

M5. CONRAD: Ch, okay.

DR. SOX: Sean, is there anything el se you
want from us before we di sperse?

DR. TUNIS: No. | want to thank everybody
for their input, I want to thank the Executive
Committee for their thoughtful discussions. | think

it has been trenendously hel pful, and that's j ust

t hanks to you all.

DR. SOX: | would like to thank everybody

who worked hard to nmake good presentations today. |
woul d like to thank the panel for giving up a |l ot of
time and taking this assignnment very seriously. |
think it's through experiences like this that we grow
t oget her and becone nore effective, and at this point
we' re adj our ned.

M5. CONRAD: Wait. Can | have a notion

that this neeting be adjourned?

DR. MAVES: Motion to adjourn.

DR. HELZSOQUER: Second.

M5. CONRAD: Thank you.

(The Executive Committee neeting adjourned

at 5:25 p.m)



